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ABSTRACT

Health information technology (health IT) holds great promise for improving the quality and
efficiency of aged care services in residential aged care facilities (RACFs). Health IT, and, in
particular, electronic documentation systems, have potential to improve the management of
residents’ records, to facilitate the delivery of high quality care to the residents by reducing
caregivers’ time on documentation and increasing their time with the residents. Despite the
expected benefits, adoption of health IT in RACFs remains poor. A number of aged care
providers are reluctant to introduce health IT into residential aged care services. Among the
reasons for this is uncertainty about how the use of health IT may affect the work of
caregivers. To address this concern, this study examines the impact of the introduction of an
electronic nursing documentation system on caregivers’ distribution of time on activities.
This study utilized a work sampling method with an observational component. Data
collection was carried out between 2007 and 2011, before and after the implementation of the
electronic documentation system. An observer (ENM) used a work classification tool with 48
activities grouped into 8 categories to identify and record activities being undertaken by
registered nurses (RNs), endorsed enrolled nurses (EENs), personal carers (PCs), and
recreational activity officers (RAOs) at particular times in high and low care houses of an
RACF. Additional information was collected through surveys.
In general, 30,179 activities were recorded, with 17,732 recorded in the high care house
and 12,447 in the low care house. Compared with the proportions of time spent on activities
in the pre-implementation period, caregivers’ proportion of time on documentation increased
or remained stable at most measurement periods after the implementation of the electronic
system in both high and low care houses. A comparison of the proportions of time spent on
documentation and communication activities after the implementation of the system in the
high care house showed that the proportion of time of RNs on these two activities remained
stable during the first 12 months after the implementation of the electronic system. At 23
months, their proportion of time on communication reduced and the proportion on
documentation increased. The proportions of time of PCs and EENs spent on documentation
increased and their proportions of time on communication were reduced during most
measurement periods in 12 months after the implementation of the electronic system. At 23
months, the proportion of EEN time on communication increased and the proportion on
vii

documentation was reduced. The PCs’ proportions of time on these activities returned to the
original levels recorded for the paper-based system. Similar trends in the proportion of time
on these two activities were recorded in the low care house after the implementation of the
electronic system. Caregivers’ proportion of time on direct care duties remained unchanged at
most measurement periods after the introduction of the electronic system at the RACF. The
caregivers’ proportion of time on other activities either remained stable after implementation
or the changes in proportion of time were not directly associated with the introduction of the
electronic system.
In conclusion, this study has provided insight into the effects of the introduction of an
electronic documentation system on caregivers’ activities in residential aged care. The results
suggest that the introduction of an electronic documentation system in an RACF may not
interfere with the caring duties of caregivers, although the caregivers’ efficiency of
documentation may not necessarily improve. The second insight is that after implementation
caregivers tend to use the electronic system which is widely perceived as more efficient in
communicating their care than using oral communication. This practice, however, may not be
sustained over time. This implies that although adoption and use of an electronic
documentation system may stimulate positive changes in caregivers’ documentation practice,
maintaining the positive change appears to be a challenge. This calls for continuous training
and support of the caregivers in the use of the electronic system for sustainable benefits in
practice. The results also suggest that it may take over one year for nursing staff members to
completely integrate and use an electronic documentation system in their daily work. So, to
optimise the benefits of electronic documentation in RACFs, organisations implementing
such systems need to identify strategies that support and accelerate the speed with which the
new documentation practice is integrated into residential aged care services.
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CHAPTER 1

1

1.1

INTRODUCTION

Introduction

The Australian Department of Health and Ageing recognizes the importance of health
information technology (health IT) in the delivery of quality aged care services to older
Australians. To encourage the uptake of health IT in the aged care sector, the department has
established an Aged Care eConnect project to oversee the development of eBusiness and use
of technology across the sector (Department of Health and Ageing 2008a). Several initiatives
have been established to achieve this goal including the development of a guide to help aged
care providers make optimal use of electronic technology in their settings (Department of
Health and Ageing 2008b). The guide provides information on how to identify health IT
needs of an organization; how to choose, buy, install, and ensure security of, a particular
health IT application, and how an organization can achieve benefits from using the internet.
Despite the effort to encourage the use of technology, a number of the providers are
reluctant to introduce information technology into residential aged care facilities (RACFs) to
facilitate delivery of aged care services. Among the reasons for this is uncertainty about how
the use of electronic information systems may affect the work of caregivers. Owners and
managers of RACFs are concerned that because a number of the caregivers have poor
computer skills, it might take them a long time to learn to use the electronic system, a
situation that may negatively affect the delivery of residential care (Yu & Comensoli 2004;
Department of Health and Ageing 2007). There is limited empirical evidence, however, to
support this assumption. Little evidence is available about what might change in caregivers’
work practice after the introduction of an electronic system in an RACF. Such information
can be obtained by measuring time spent on activities by the caregivers (Pelletier & Duffield
2003, Ampt et al. 2007).
An understanding of how caregivers’ time on activities may change after the introduction
of an electronic system is essential in both motivating the aged care providers to invest in
innovative health IT applications to optimize care services and in promoting acceptance of
1

electronic systems by the caregivers. The information can also be used to re-design
caregivers’ activities and workflow to enhance productivity. The work presented in this thesis
therefore is intended to provide this information.
1.2

Aim of the study

The aim of this study was to assess the effect of the introduction of an electronic nursing
documentation system on caregivers’ activities in a residential aged care facility. The specific
objectives of the study were to:
1. Determine how caregivers spend their time before the introduction of an electronic
nursing documentation system in an RACF.
2. Find out whether the introduction of the electronic nursing documentation system
reduces the proportion of time caregivers spend on documentation tasks.
3. Assess the changes (if any) in the caregivers’ proportion of time on activities
following the introduction of the electronic nursing documentation system in the
RACF.
1.3

Organisation of the thesis

This thesis is organised in 11 chapters. Chapter 4-10 have been prepared in the format of
journal or conference papers. Thus, their layouts including terms used in the text conform to
the requirements of particular journals or conference. For an understanding of the differences
amongst these chapters (4-10), details are provided in table 1.
A review of the literature on topics relevant to this study is presented in Chapter 2. The
review first explores aged care and in particular, residential aged care. This is followed by an
examination of Australia’s ageing population and a discussion of nursing documentation and
electronic information systems in nursing. Caregivers’ time spent on activities before and
after the introduction of an electronic system in nursing is also explored. Work for this study
was carried out at two RACFs and therefore, Chapter 3 provides information about the study
environment with emphasis on the electronic systems implemented at the two facilities. The
methods used in this study to achieve the research aim and objectives are also described in
this chapter. Chapter 4 presents the procedures followed in developing the work sampling
tool used in data collection for this study.
Chapter 5 provides information about caregivers’ perceptions of their electronic
documentation system in terms of quality of information and benefits of nursing
documentation. The investigation was part of the preliminary activities undertaken for this
2

study to gather information from the caregivers in relation to their use of the electronic
documentation system. Such information was useful in explaining the findings of this study.
Chapter 6 provides baseline information against which to measure the impact of the
introduction of an electronic documentation system on caregivers’ activities in an RACF that
belongs to the same organisation as the one in which the preliminary research presented in
Chapter 5 was conducted. This is followed by Chapter 7 that examines whether the
introduction of the electronic documentation system in the high care house reduces the
proportion of time caregivers spend on documentation tasks. All documentation activities in
the high care house are analysed to fully understand the efficiency of the electronic system. A
publication on this topic is provided in appendix 5. It covers three measurement periods after
the implementation of the electronic system. An evaluation of the effect of the introduction of
the electronic documentation system on caregivers’ efficiency of documentation in the low
care house is presented in chapter 8.
Chapter 9 presents findings about how the introduction of the electronic documentation
system affects the time caregivers spend on activities in the high care house. The proportions
of time spent on activities at five different measurement periods are compared. Chapter 10
investigates how Personal Carers (PCs) and Recreational Activity Officers (RAOs) use their
time 2 months before and 3, 6, 12 and 23 months after the implementation of an electronic
documentation system in the low care house of the RACF. Chapter 11 provides study
conclusions. It discusses the main findings, implications of the findings for practice, and
recommendations for future research.

3

Table 1 - Details of the chapters prepared in the format of journal or conference papers in this study
Chapter

Chapter 4

Data collection period

Study

Study site for

Participants

(before or after

objective

data collection

implementation)

addressed

Before

Methods

Albion Park

RNs, EENs,

A measurement tool with 48 activities

The measurement tool can be used to

chapter

Rail and Warilla

PCs, RAOs

grouped into eight categories was

measure caregivers’ work activities in

developed

RACFs

RNs, EENs,

Caregivers find the electronic

Realisation of most benefits of

PCs, RAOs

documentation to be more legible,

electronic documentation requires

study for

accurate and complete. In some areas,

managerial interventions such as

the project

their perceptions about additional

education and training of care staff

benefits of the system were not

members

Before

A

Warilla RACF

preliminary

Relevance to practice
(highlights)

RACFs
Chapter 5

Results highlight

maintained over time
Chapter 6

Chapter 7

Before

After

1

2

Albion Park

RNs, EENs,

Face-to-face communication is the most

There is need to investigate the effect

Rail RACF

PCs, RAOs

time consuming activity for caregivers at

of oral communication on quality of

an RACF

care provided to the residents

Albion Park

RNs, EENs,

When compared with the proportion of

Continued use of paper-based

Rail RACF-

PCs, RAOs

time caregivers spent on documentation

documentation methods after the

in the paper-based system, the proportion

introduction of an electronic

of time on this activity increased or

documentation system in a RACF may

remained stable after implementation

hinder the realization of reduction in

high care house

the caregivers’ documentation time
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Table 1-Details of the chapters prepared in the format of journal or conference papers in this study- (continued)
Chapter

Chapter 8

Chapter 9

Data collection period

Study

(before or after

objective

implementation)

addressed

After

2

After

3

Study site

Participants

Results highlights

Relevance to practice

Albion Park

PCs, RAOs

There was no conclusive evidence

To optimise the efficiency benefit of

Rail RACF-

of efficiency gain in the caregivers’

electronic documentation in an RACF, it

low care house

documentation after the

is important to ensure the system is

introduction of the electronic

aligned with the caregivers’

documentation system

documentation practice

Albion Park

RNs, EENs,

Caregivers’ proportion of time on

Successful introduction of an electronic

Rail RACF-

PCs, RAOs

direct care duties remained

documentation system in an RACF may

unchanged after the introduction of

not necessarily require caregivers to

the electronic system.

sacrifice their time with residents

Caregivers’ proportion of time on

Caregivers in an RACF may take over

Rail RACF-

most activities increased or reduced

one year to integrate the use of an

low care house

in the first year after the

electronic documentation system in their

implementation of the electronic

daily work. Thus, organizations

system. These proportions returned

implementing such systems need to

to pre-implementation levels, 23

develop strategies that support and

months after implementation.

accelerate such integration

high care house

Chapter 10

After

3

Albion Park

PCs, RAOs
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CHAPTER 2

2

2.1

LITERATURE REVIEW

Introduction

A review of the literature was conducted to gain insight into: (1) aged care and particularly
residential aged care; (2) the characteristics of Australia’s ageing population; (3) nursing
documentation; (4) electronic information systems in nursing; and (3) time spend by nursing
staff on activities before and after the introduction of an electronic information system. The
literature reviewed consisted of scientific reports, government reports, industry reports and
reports in published books.
A search for the literature published from 1990 to 2011 was conducted using CINAHL,
MEDLINE, Cochrane, and Pro-Quest-Nursing. Government publications, industry reports,
and library books were also searched for relevant documents. The search process used the
following key words individually or in combination: long-term care, aged care, residential
aged care facility, Australian population, ageing population, nursing home, electronic nursing
documentation, electronic information system, documentation, impact, time and nurse. For
articles to be included in this review, the following criteria had to be met: (1) scientific fulltext articles published in peer reviewed journals; (2) government publications available in the
public domain (3) industry reports from nationally and internationally recognized groups or
organizations; or (4) specialist books with relevant content on the research.
2.2

Aged care

An understanding of the aged care context is important as a basis for investigating the effects
of the introduction of an electronic system into this care environment. This section, therefore,
provides insight into aged care including its definition, a discussion of the various aged care
services, and a review of residential aged care services in Australia.
2.2.1 Aged care defined
Aged care refers to the services available to older people who, because of frailty and other
age-related conditions, are unable to live independently without assistance. Services range
from relatively low intensity support such as assistance in the preparation of meals and
6

household maintenance, to high level care in a congruent environment or institution
(Productivity Commission 2011).
Aged care, also referred to as long-term care, is defined as ‘the continuing care of disabled
older people, whether at home or in care facilities’ (Hussein & Manthorpe 2006).
The Australian Department of Health and Ageing defines aged care as ‘the personal care
and/or nursing care provided to frail older Australians and their carers to facilitate
independence, good health and wellbeing’ (Department of Health and Ageing 2011).
Older Australians in this case are individuals who have attained pensionable age as per the
Invalid and Old-Age Pensions Act 1908 (Department of Parliamentary Services 2011); that is,
men who are 65 years of age and over and women who are 60 years of age and over. The
qualifying pension age pension however, is set to increase steadily from 65 years to 67 years
for men and 60 years to 67 years for women by 2023 (Macklin 2009).
The Australian government is committed to ensuring that frail older people have access to
appropriate aged care services. The following section is a discussion of the various care
services available.
2.2.2 Aged care services in Australia
Most aged care services in Australia are funded and regulated by the Australian government
(Department of Health and Ageing 2010; Productivity Commission 2011). Types of funded
care identified in a number of aged care reports include community care, residential aged care
and flexible care (Hogan 2004; Australian Institute of Health and Welfare 2011; Productivity
Commission 2011)
Community care is provided to older people who want to stay longer in their homes and
remain active and connected to their local communities (Australian Institute of Health and
Welfare 2011; Productivity Commission 2011). Delivery of these services is made possible
through a number of programs. The major part of government-supported community aged
care services is provided through the Home and Community Care (HACC) program.
Examples of these services include: domestic assistance, personal care, nursing care, allied
health, home modification and meal preparation (Hogan 2004; Australian Institute of Health
and Welfare 2011; Productivity Commission 2011). Another program is the Community
Aged Care Packages (CACP). This program is for frail older people with lower levels of care
needs such as personal care. For older people with higher levels of care requirements such as
7

those with the behavioral symptoms of dementia, complimentary services to CACP are
provided by the Extended Aged Care at Home (EACH), and Extended Aged Care at HomeDementia (EACH-Dementia) programs. The services provided include nursing care.
Residential aged care is meant especially for frail or disabled older people who can no
longer continue to live independently in their own homes (Hogan 2004; Australian Institute
of Health and Welfare 2011; Productivity Commission 2011). Residential aged care facilities
(RACFs) approved by the government provide accommodation to these older people. Other
services provided include meals, laundry and cleaning. The older people are also assisted to
perform their activities of daily living, for example showering and toileting. Additional
services include nursing care and equipment such as wheelchairs for those who require them.
The context of the current investigation is in this care setting.
Flexible care is aimed at addressing the care needs of individuals in ways other than the
conventional forms of care delivery – community care and residential aged care. Types of
flexible care identified in the literature include Transition Care Places, Multi-purpose
Services (MPSs) and Innovative Pool Care (Hogan 2004; Australian Institute of Health and
Welfare 2011; Productivity Commission 2011). Transitional Care services help older adults
to improve their independence after discharge from hospital, for example, through
physiotherapy services. Multi-purpose Services are aimed at rural and remote communities in
Australia. The services provided include a mix of aged care and health and community
services. Innovative Pool Care is used by the Australian government to develop and test care
services to be delivered to a certain location or population group. For instance, the Transition
Care Places program was developed from the activities of Innovative Pool Care.
2.2.3 Residential aged care services in Australia
Residential aged care services in Australia are currently organized at two levels: low level
and high level (Productivity Commission 2011). Low level residential care is defined as ‘the
care which is provided for people who have been assessed by an Aged Care Assessment
Team (ACAT) (or Aged Care Assessment Services in Victoria) and need services such as
meals, laundry and cleaning as well as additional help with personal care. Nursing care may
be provided if required’ (Productivity Commission 2011). This suggests that residents with
this type of care require limited help with their personal care (such as bathing, toileting,
dressing) and activities of daily living.
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High level residential care is defined as ‘the care which is provided for people who have
been assessed by an ACAT or Aged Care Assessment Services in Victoria and need almost
complete assistance with most daily living activities. It includes accommodation services as
well as personal care. Medical needs are managed by nursing staff’ (Productivity
Commission 2011). Other services provided include palliative care, continence management
and equipment to help with mobility such as walking frames and lifting devices. Thus,
residents with this level of care are highly dependent and frail. Between 1999 and 2002, over
90 percent of these residents were reported as needing assistance with both personal hygiene
and communication (Hogan 2004). With such high care needs, anything that may take away
nursing time for direct care needs is to be avoided.
2.2.4 Caregivers in RACFs
A range of caregivers provide aged care services to older people living in RACFs in
Australia. Professional caregivers include registered nurses (RNs) and enrolled nurses (ENs).
ENs with additional training in medication management are referred to as endorsed enrolled
nurses (EENs) (McEwan 2008). Non-professional caregivers are personal carers (PCs), also
referred to as nursing assistants (NAs), care aides, aged care service employees or care
workers. Allied healthcare staff involved in the provision of residential aged care services
include physiotherapists, occupational therapists, recreational activity officers (RAOs) and
podiatrists. Doctors are also considered care staff members, however, they work part-time at
the RACF (Martin & King 2008). This thesis will focus on RNs, ENs/EENs, PCs and RAOs
who are routinely involved in caring for the residents.
RNs are the team leaders in a work-shift and ENs/EENs work under RN direction and
supervision. These professional caregivers are responsible for carrying out continuous
assessment of individual residents’ status, planning, implementing and evaluation of their
nursing care (Australian Nursing Federation & Royal College of Nursing 2004; Gibson &
Heartfield 2005). RNs are also fully responsible for the administration of drugs of addiction
(Australian Nursing and Midwifery Council 2005). In addition, RNs and ENs/EENs have the
responsibility of both supervising the activities of PCs and communicating with the residents’
family members and other healthcare staff such as doctors. They are also required to perform
documentation duties for their work-shift. Managing to handle these responsibilities within
the time allocated to a work-shift can be a challenging task for these professional care staff
members, however technology is seen as a tool with the potential to help RNs and EENs in
accomplishing a number of these tasks (Hebda & Czar 2009).
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Personal carers form the largest group of caregivers in Australia’s RACFs (Martin & King
2008). They provide basic care to the residents, for example, showering and toileting. They
also aid the residents in their mobility, re-stocking and looking after equipment. They
practice under the direct supervision of an RN or an EN/EEN (Australian Nursing Federation
& Royal College of Nursing 2004). A study by Holloway & McConigley (2009) showed that
the proportion of their direct care work has increased to include complex activities in nursing
such as pain management. With such increasing workload, there is a need to identify
innovative ways of supporting PCs to efficiently perform their duties.
Recreational activity officers have the responsibility of planning, implementing and
evaluating leisure and recreational programs for individual residents in an RACF (The
Diversional Therapy Association of Australia National Council Ltd 2002). They work under
the supervision of a residential service manager.
The number and skill-mix of caregivers need to be appropriately arranged to adequately
meet the care needs and demands of older people in RACFs. This requirement seems far from
being met. This issue is discussed in the following section.
2.2.5 Shortage of caregivers in RACFs
A number of empirical studies and aged care reports have identified shortage of caregivers as
a major challenge to the provision of care for older people in RACFs (Jackson et al. 2002;
Hogan 2004; Hegney et al. 2006; Australian Institute of Health and Welfare 2011). In a
national survey in Australia, Martin & King (2008) found that the number of RNs and ENs
who are full-time employees decreased from 27,210 in 2003 to 23,103 in 2007, a reduction of
about 15 percent. In the same period, a greater proportion of new employees were PCs,
suggesting a high turnover rate of these staff members. In another survey, Richardson and
Martin (2004) found that over 35 percent of positions for various types of caregivers in
RACFs in Australia were vacant. This rate of vacant positions may be a pointer to the
unattractive remuneration, poor working conditions, lack of educational opportunities and a
clear career path in residential aged care (Fussell et al. 2009; Productivity Commission
2011). Indeed, providers of residential aged care in Australia have reported difficulty in the
recruitment and retention of skilled caregivers (Martin & King 2008). A shortage of
caregivers may negatively affect the quality of care provided in these care settings. A report
on nursing homes in the U.S.A has shown that older people in settings with a shortage of
caregivers are likely to experience rushed care and are at high risk of injuries (California
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HealthCare Foundation 2004). Technology is seen as a tool that can enhance the quality of
care by decreasing the workload of caregivers through reduction of time on physical and
administrative duties and increasing the time available for caregivers to spend with the
residents (Productivity Commission 2011).
2.3

Ageing population

Australia’s population is not only increasing, but also rapidly ageing. In the early 20 th
century, people aged over 65 years comprised approximately 12 percent of the population.
This proportion increased to 13 percent in 2006, with persons aged over 65 years numbering
just over 2.7 million. In 2046, the population of people aged 65 years and above is projected
to more than double from 2.7 million in 2006 to 7 million (23.6 percent). By 2101, the
number of older people in Australia will be over 9 million (Australian Bureau of Statistics
2008). Old age is associated with disabilities. The ddisability rate increases with age, from 39
percent of those aged 60-64 years to 82 percent of those aged 85 years and above (Australian
Bureau of Statistics 2010). Disabilities may affect mobility, self-care and communication,
rendering affected persons unable to continue living independently in their own homes. This
situation is predicted to increase demand for residential aged care (Australian Institute of
Health and Welfare 2011; de Meijer et al. 2009). As of June 2009, the number of operational
residential aged care places in Australia was 178,290. By June 2010, this number had
increased by almost 3 percent or 4,560 places (Australian Institute of Health and Welfare
2011). The demand for residential aged care places is anticipated to rise as the population
ages, so understanding the impact of the ageing population on residential aged care services
is important.
2.3.1 The impact of the ageing population on residential aged care services
Evidence shows that the current group of older people admitted to RACFs are more frail and
increasingly have more complex medical needs than those residents admitted in the past
decades (Productivity Commission 2011). The challenge for the government, the aged care
industry and the nursing profession is how to meet individual residents’ care needs and, at the
same time, maintain high quality care with the shortage of caregivers in these settings
(Hegney et al. 2006; Hussein & Manthorpe 2006; Martin & King 2008). This calls for
innovative and efficient ways of providing nursing care, including the application of modern
technology.
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With the ageing population, more people will develop dementia, a neurodegenerative
syndrome that is common among older people (Department of Health and Ageing 1999).
Dementia impairs brain function including the language, memory, perception and cognitive
skills of an individual. In Australia, caregivers in RACFs are increasingly caring for older
people with advanced forms of dementia (Australian Institute of Health and Welfare 2007).
These residents have complex needs far greater than for dementia patients in hospitals
(Martin et al. 2002; Ashaye et al. 2003), in sheltered accommodation (Field et al. 2004) or
those attending primary care (Walter et al. 2000). Most often, the various needs for dementia
residents in RACFs go unmet (Hancock et al. 2006). This means that caregivers in this
setting should dedicate more time to the care of older people, especially those with dementia,
in order to be able to identify and meet their individual needs, including daytime activities
and treatment of the behavioral and psychological symptoms of dementia.
2.4

Nursing documentation

An understanding of nursing documentation is useful in order to comprehend how an
electronic documentation system might support this activity and contribute to improving the
quality and efficiency of care services. The concept of nursing documentation is reviewed
first, followed by the roles and challenges of documentation in nursing practice and a
discussion of documentation in RACFs in Australia.
2.4.1 The concept of nursing documentation
There is no standard, universal definition of nursing documentation. White (2003) defines
documentation as ‘written evidence of the interaction between and among health
professionals, clients, their families and health care organizations; administration of tests,
procedures, treatments, and client education, and results of or client response to diagnostic
tests and interventions’.
Nursing documentation has also been defined as ‘… the written evidence of nursing
practice. It is the communication about patient status and the record of patient responses to
nursing intervention’ (Tapp 1999).
The following is a discussion of the roles of documentation in nursing practice.
2.4.2 The roles of nursing documentation
Nursing documentation is an important element of nursing care. Its primary role is to
facilitate the continuity of high quality care. Nursing documentation has been described as the
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first point of reference and communication about the details of nursing care for individual
patients or residents (Martin et al. 1999; White 2003; Schnelle et al. 2004). It is considered
an essential tool for enabling healthcare providers involved in the care of the patient or
resident to be aware of his or her care needs. This awareness is useful in care decisionmaking for continuity of care (Pelletier et al. 2002).
The eligibility of an RACF for reimbursement of funds to provide care services also
benefits substantially from having thorough and accurate nursing records (White 2003). This
assertion holds true especially for RACFs. In Australia, nursing documentation in an RACF
must be comprehensive and reflective of individual residents’ care needs for appropriate
funding to be allocated by the government (Department of Health and Ageing 2008c).
Nursing documentation is also among the professional accountability requirements for
caregivers (Schnelle et al. 2004). Documented evidence enables nursing managers to assess
whether care provided by individual nursing staff was professional, safe and competent
(White 2003). It also increases the visibility of nursing-care actions (Martin et al. 1999;
Crofton & Witney 2004; Cheevakasemsook et al. 2006).
White (2003) describes nursing records as a legal instrument. The perception here is that
what is not written is considered not done (Tapp 1999). This means that nursing records must
provide proof of the process and outcomes of care for them to be considered reliable in a
lawsuit (Cheevakasemsook et al. 2006).
Complete and accurate nursing documentation also facilitates research activities and
standards setting in nursing education and clinical practice (Martin et al. 1999, White 2003).
This is necessary in the development of a knowledge-base for improving the quality of
nursing care.
Nursing documentation is therefore a key element in healthcare service delivery, however
the achievement of sound documentation can be a challenge for caregivers. The reasons for
this are discussed below.
2.4.3 Challenges in nursing documentation
Significant challenges in nursing documentation identified in the literature include:


Inaccurate records



Incomplete records
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Finding time for documentation



Time required on documentation.

Manual documentation of care has been found to be inaccurate in nursing practice (Tapp
1999; Cheevakasemsook et al. 2006). Nursing actions are often recorded in various nursing
forms. This practice creates room for error as important information may be missed in some
forms (Ehrenberg & Ehnfors 2001). For example, in a study conducted in an RACF, Martin
et al. found that caregivers individually decided on the type of form to use in documenting
their care actions. While some caregivers decided to document in progress notes, others
documented in the nursing care plan or communication book (Martin et al. 1999). Such
fragmented documentation practice may not be fully reliable in care decision-making for the
continuity of care.
Incomplete documentation is also a common problem in nursing practice (Stokke &
Kahlfoss 1999; Cheevakasemsook et al. 2006). A study conducted in four nursing homes in
Finland found that 27 percent of the nursing home residents either had no care plan or it was
outdated (Voutilainen et al. 2004). Deficient documentation means inadequate information on
which to base care decisions. This in turn, may result in inappropriate interventions with
detrimental effects on care outcomes (Yocum 2002).
Finding time to spend on nursing documentation has been found challenging for the
caregivers (Howse & Bailey 1992; Ehnfors 1993). Although the caregivers recognize the
importance of documenting their care (Daskein et al. 2009), their heavy workload during a
work-shift makes this task almost impossible. A study conducted in Sweden reported that 71
percent of RNs perceived they had insufficient time within their working hours to focus and
develop their nursing documentation (Bjorvell et al. 2003). Priority is often given to direct
care work. Activities such as documentation are left as optional depending on time
availability (Tapp 1999; Hallin & Danielson 2007).
Time required on nursing documentation is another concern in nursing practice. In a study
conducted in an RACF, caregivers perceived that on average, they spend about 12 percent of
their time on documentation (Martin et al. 1999). Another study in an oncology centre found
that nursing staff in medical and surgical units spent between 21.5 and 22.2 percent of their
working time on documentation (Gabr 2010). In yet a different study in a ten-bed surgical
intensive care unit (ICU), findings showed that ICU nurses require about 35 percent of time
to complete their documentation tasks (Wong et al. 2003). Other studies suggest that
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documentation takes caregivers away from their direct care work and that documentation
activity is a major cause of overtime (Miller & Pastorino 1990; Moody & Snyder 1995; Tapp
1999; Buelow & Cruijssen 2002).
Other challenges for nursing documentation that have been reported in the literature
include caregivers’ inadequate knowledge and skills in documenting nursing care (Pelletier et
al. 2002, Bjorvell et al. 2003), duplicate documentation effort (Martin et al. 1999) and
inaccessibility of nursing records (Howse & Bailey 1992).
Although nursing documentation has various challenges, the literature overwhelmingly
supports the notion that this activity is the basis for the provision of high quality nursing care.
The following section provides a detailed review of nursing documentation practice in
Australia’s RACFs.
2.4.4 Nursing documentation in Australia’s RACFs
The nursing process framework dictates nursing documentation in Australia’s RACFs,
whereas the Aged Care Act 1997, through its related principles, provides legislative
requirements for documentation in these settings (Department of Health and Ageing 2008c).
The principles include: the ‘classification’ principle; the ‘quality of care’ principle and
‘record keeping’ principle. Residential aged care providers are obliged to abide by the
documentation requirements of these principles.
The following is a discussion of these principles and their implications for nursing
documentation in RACFs.
2.4.4.1 Implications of the ‘classification’ principle of the Aged Care Act for
documentation in RACFs
The ‘classification’ principle outlines the criteria required for RACFs to receive government
funding (Department of Health and Ageing 2008c). The aged care reform package
implemented in 1997 by the Australian government changed the way funding of residential
aged care services is allocated. The current funding of residential care is based on individual
residents’ care needs as demonstrated by the resident’s clinical record. The caregivers are
required to assess individual residents’ care needs and classify each resident in a category for
funding. Thus, to achieve accurate classification, nursing documentation must be detailed and
of high quality. Achievement of this goal requires a considerable amount of nursing time, a
situation likely to take caregivers away from their primary duty of caring for the residents.
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2.4.4.2 Implications of the ‘Quality of care’ principle of the Aged Care Act for
documentation in RACFs
The ‘quality of care’ principle details the requirements for meeting accreditation standards for
aged care services (Department of Health and Ageing 2008c). Australia’s RACFs must
remain accredited by the Aged Care Standards and Accreditation Agency to continuously
receive government funding. The agency monitors a facility’s implementation and ongoing
compliance with the accreditation standards to ensure that residents are receiving high quality
care (Hogan 2004). Nursing documentation provides important evidence in demonstrating
adherence to the quality standards. Caregivers need to ensure that documentation of
individual residents’ needs is in line with the legislative requirements. Documentation must
show that residents are receiving ongoing care designed for their specific needs, in
accordance with the individual resident’s care plan and agreement. Thus, the Aged Care Act
1997 identifies sound documentation as an important element for the provision of high
quality care to the residents.
2.4.4.3 The ‘record keeping’ principle of the Aged Care Act and its mandate on record
keeping in RACFs
The ‘record keeping’ principle provides a directive as to the type of information required and
suggests the kind of documents to be kept as part of a resident’s record (Department of
Health and Ageing 2008c). Such documents include the care recipient’s assessment and
classification record, care plan and progress notes. Documents kept for each resident must
meet the information requirements for accreditation and funding of the resident’s care needs.
Providers of residential aged care are obliged to abide by these requirements of the record
keeping principle as per the Aged Care Act 1997.
2.5

Electronic information systems in nursing

A review of the literature on electronic information systems in nursing is important in
understanding the value of investing in such systems including the expected efficiency
benefits of the systems in nursing practice. To achieve this goal, an overview of electronic
information systems in nursing is presented first. This is followed by a description of the
factors driving the introduction of these systems and a discussion of the benefits and
challenges of introducing the systems into nursing. Caregivers’ perceptions about electronic
information systems in nursing are also explored.
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2.5.1 An overview of electronic information systems in nursing
The first digital computers in the health care industry and in nursing were developed from the
1950s (Shortliffe & Blois 2001; Saba & McCormick 2006; Shortliffe & Cimino 2006). They
were mainly perceived as devices for memory, calculations, data retrieval and secretarial
duties. Electronic information systems developed at this time were meant to fulfil the
administrative and financial duties of a healthcare institution, however, with continued
developments in technology such as the internet, a nursing station in a hospital was identified
as the most appropriate starting-point for vendors interested in developing computer
applications in healthcare.
It was not until the 1970s that computers started gaining wider recognition and acceptance
in nursing. This period was characterized by nurses’ acknowledgement of the importance of
computers in their professional work, particularly for improving the documentation of
nursing practice, the quality of care and management of the repetitive aspects of care (Saba &
McCormick 2006). This period also witnessed participation of nurses in the design and
development of nursing applications for inclusion in hospital information systems. Since
2000, the focus has shifted to the development of both hardware and software, for example,
wireless point-of-care technology, personal digital assistants and the greater need for open
source computer applications.
Currently, various electronic information systems have been developed for use in different
nursing care settings including maternity units, paediatric units, emergency units, inpatient
departments, outpatient departments, intensive care units (ICUs), emergency departments,
aged care and palliative care settings. These systems aim to support caregivers in the
assessment of patient status, identification of nursing problems and nursing care goals,
planning and delivering nursing interventions, and the evaluation of nursing care (Averill et
al. 1998).
Contrary to the resistance encountered from medical specialists (Ash & Bates 2005; Ford
et al. 2005), the literature seems to suggest that nursing staff embraced health IT right from
the early days when it was introduced into healthcare. What, therefore are the factors
motivating and continuing to drive the adoption of electronic information systems in nursing?
The following section discusses this issue.
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2.5.2 Driving factors for the introduction of electronic information systems into
nursing
The literature identifies the most significant factors driving the introduction of electronic
information systems into nursing as: the shortage of caregivers, the need for safe and quality
care, the desire for efficiency in documentation and the pressure to meet accreditation
standards. Shortage of caregivers has significantly increased the need for computers in
nursing. A number of the caregivers in healthcare settings are retiring or leaving the
profession and there seems to be no relief in sight for various reasons. In the U.S.A, there is a
decline in enrolments in nursing schools (Robert Wood Johnson Foundation (2006) and in
Australia, it is difficult to attract and retain caregivers (Martin & King 2008). This shortage
has come at a time when demand for care in healthcare settings is greater than ever before
due to the ageing population. This calls for changes in the way nursing care is delivered. The
use of technology is anticipated to improve the safety, quality and efficiency of nursing care
(Meadow 2002; Ball et al. 2003).
The need to provide safe and quality care has greatly influenced the introduction of
technology into nursing (Minda & Brundage 1994; Saba & McCormick 2006). A report by
the Institute of Medicine, ‘to Err is Human: Building a Safer Health System’ provided an
alarming account of the magnitude and consequences of errors in healthcare settings (Kohn et
al. 2000). This report emphasized the need to build safer processes in care delivery to ensure
safety of the patients. In nursing, an electronic system with alerts may facilitate safety by
reminding caregivers when medications and treatments are due and when tasks need to be
done (IOM 2004).
Increased paperwork and documentation requirements have also significantly influenced
adoption of technology in nursing. Nurses in hospitals spend about 20.5 to 35.1 percent of
their time on documentation (Bosman et al. 2003; Wong et al. 2003; Hakes & Whittington
2008). In residential aged care, studies have shown that the amount of daily paper-work is an
excessive burden that takes carers away from their primary duty of caring for the residents
(Pelletier et al. 2002; Jeong & McMillan 2003; Cherry et al. 2007). A potential solution to
ease this burden of paper-work lies in the application of IT.
The increased pressure to meet healthcare accreditation standards is another impetus for
the adoption of technology in nursing. Accurate and comprehensive documentation of care is
a requirement for a favourable accreditation outcome. This outcome determines funding
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levels and the public image of a healthcare institution (Hebda et al. 2009; Cherry et al. 2007).
In residential aged care, the need for accurate and comprehensive documentation to meet
accreditation standards is even greater. These settings are characterized by residents who
require long-term care and hence, the need for consistent, detailed and accurate
documentation (Martin et al. 1999; Pelletier et al. 2002; Jeong & McMillan 2003).
Achievement of these high standards of documentation can be a challenging task for the
caregivers documenting care using paper-based methods, however an electronic system has
the ability to support caregivers to attain the required standards of documentation (Hebda et
al. 2009; Mahler et al. 2007).
Other factors driving the introduction of electronic information systems into nursing
include the need for evidence–based practice (Courey et al. 2006), the pressure to retain older
carers (Hart 2007) and the need to keep the caregivers informed about advances in nursing
practice (Hebda & Czar 2009).
As a result of the numerous factors motivating the adoption of health IT in nursing, a
number of healthcare organizations have introduced electronic information systems into
nursing work. The following discussion will focus on the benefits accrued from using such
systems in nursing practice.
2.5.3 Benefits of the introduction of an electronic information system into nursing
Health IT is seen as a tool with tremendous value in nursing practice: it has the ability to
improve the quality, safety and efficiency of nursing care (Kohn et al. 2000; IOM 2004;
Hebda & Czar 2009). A number of benefits from using health IT in nursing have been
identified in the literature. For example, a well designed and implemented electronic
information system has the potential to increase efficiency in nursing (Bosman et al. 2003).
The electronic system allows caregivers to perform manual duties like documentation in a
more efficient way and this leaves caregivers with more time for direct patient care (Ball et
al. 2003). For example, a group implementing an electronic information system at a surgical
ICU of a Veterans’ Affairs Hospital in the U.S.A found that the percentage of time spent on
documentation reduced after the introduction of the electronic system, and almost half of the
time saved was spent on direct care activity (Wong et al. 2003).
The application of an electronic information system in nursing may contribute toward
lowering operational costs through improved efficiency, reduced medical errors and the
prevention of adverse events (Kohn et al. 2000; Laing 2002). In a review of the literature on
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potential efficiency savings from health IT, Hillestad et al. estimated that, with 90 percent of
the hospitals in the U.S.A adopting this technology, the in-patient department could save
about $7.1 billion annually in administrative time for the nursing staff (Hillestad et al. 2011).
The completeness of nursing records can also be improved by the use of an electronic
information system (Smith et al. 2005; Mahler et al. 2007). The system can be designed in a
way to force or to guide caregivers in completing their documentation tasks (Menke et al.
2001; Ammenwerth et al. 2003). Complete documentation of nursing care is extremely useful
in facilitating care decision-making and research activities for development of the nursing
profession (Bates et al. 2003; Hebda & Czar 2009; Chang et al. 2010).
An electronic information system can also facilitate comprehensive documentation of
nursing care (Moody et al. 2004). Daly et al. (2002) found that a computerized care plan in a
nursing home increased the number of activities documented for each care intervention
identified. Comprehensive records increase the amount of patient information available for
care staff members to make decisions and in turn improve the quality of care (Lindner et al.
2007).
Increased access to the patient record and legibility of nursing notes have been identified
in a number of studies as benefits of an electronic information system (Darbyshire 2004; Yu
et al. 2008; Munyisia et al. 2011). The system can significantly improve the ease and speed at
which care staff members find and read nursing notes (Cherry et al. 2011). Moreover,
legibility of narrative notes and the ability to distinguish numbers and find specific
information is far better than any other system. Such improvements in access to information
are important in facilitating care decision-making for the continuity of care.
Although technology holds tremendous potential for solving problems regarding the
quality, safety and efficiency of care, the implementation of effective electronic information
systems presents many challenges as discussed below.
2.5.4 Challenges of introducing an electronic information system into nursing
The key challenges of introducing an electronic information system into nursing have been
found to include acceptance of the system by caregivers, the caregivers’ inadequate
knowledge and skills in using computers, and the costs related to system acquisition and
implementation. Caregivers’ resistance to accepting health IT in their work has been reported
in many studies as one of the key barriers to the introduction of electronic systems into
20

nursing (Gillespie 2003; Timmons 2003; Department of Health and Ageing 2007; Cherry et
al. 2008). Caregivers consider technological changes as an intrusion into, as well as a
disruption of, their routine way of providing care (Bozak 2003). They perceive health IT as a
major burden and not as an important tool in care delivery (Timmons 2003; Yu & Comensoli
2004). Moreover, uncertainty about the effects of technology on caregivers’ work, especially
in residential aged care, presents a major barrier for the introduction of electronic information
systems in this setting. Some leaders in aged care fear that caregivers may take a long time to
learn how to use the electronic system, a situation that may have a negative impact on
resident care (Cherry et al. 2008).
Inadequate knowledge and skills of caregivers in using computers has been found to be a
significant barrier to the introduction of an electronic information system into nursing (Yu &
Comensoli 2004; Cherry et al. 2011). A number of caregivers working in today’s health care
settings are above 45 years old (Auerbach et al. 2007) and such staff may have missed the
opportunity to learn how to use computers in their nursing education. This insufficiency of
knowledge and skills in using computers is a major challenge for the achievement of the
expected outcomes of nursing information systems. A study conducted in a German hospital
showed that caregivers with limited computer skills took longer to document their care on a
computer, time they could have utilized on patient care (Ammenwerth et al. 2003).
The cost associated with the acquisition and implementation of an electronic information
system has also been identified as a major barrier to the adoption of health IT in nursing
(Adaskin et al. 1994; Cherry et al. 2008). Cost is related to hardware, software and continued
maintenance of the system. It also includes training and the time involved in this process
(Laing 2002; Cherry et al. 2008). Cost incurred versus returns on investment is an issue of
concern in healthcare. There is a gap in knowledge about the real financial benefits from
implementing such systems in healthcare settings (Yu & Comensoli 2004) and this is an
impediment to the adoption of technology in nursing.
Other concerns reported in the literature include finding an electronic system that suits the
particular work of caregivers (Darbyshire 2004; Darbyshire 2000), privacy, confidentiality
and security of data (Lee 2005), adequacy of computer terminals (Keenan et al. 2005) and
lack of IT experts (Cherry et al. 2008).
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2.5.5 Caregivers’ perceptions about electronic information systems in nursing
Literature shows that caregivers have mixed perceptions about electronic information systems
in nursing. Some perceive them as important tools with the ability to bring favourable
changes in nursing practice. Electronic systems are considered useful in helping the
caregivers to achieve a number of the benefits earlier discussed in section 2.5.3. In a crosssectional survey of caregivers in a hospital, Getty et al. (1999) found that caregivers
perceived their electronic system had improved quality of nursing documentation. In another
survey conducted in an RACF, caregivers

perceived that

their electronic system had

improved legibility and access to nursing records (Yu et al. 2008).
Some caregivers, however, have reservations about the usefulness of electronic systems for
their nursing work. They fear that electronic systems would increase the amount of time
needed for documentation and thus, reduce the amount of time on their main duty of direct
care (Ammerwerth et al. 2003). Others consider electronic systems as irrelevant in nursing. In
particular, they perceive electronic systems to be incompatible with their work (Lee 2005). In
focus group discussions with clinical nurses and midwives in Australia, nursing staff felt that
their electronic system was not reflective of their work practices (Darbyshire 2004). They
perceived the system was unable to capture essential elements of nursing and patient care, for
example, emotional and psychological aspects of care. In an earlier qualitative study,
caregivers indicated that the slow speed of their electronic system was incompatible with
their busy work environment (Darbyshire 2000).
2.5.6 Time spent on activities before and after introduction of an electronic
information system in nursing
A review of time spent on activities before and after the introduction of an electronic system
in nursing is useful in identifying gaps in previous research and to devise strategies to address
these gaps, in order to increase knowledge of this topic. The review is also useful in
evaluating the achievement of the benefits identified in section 4.3. Thus, this section
provides an extensive review of the effects of an electronic information system on caregivers’
time on activities in nursing.
2.5.7 Effects of an electronic information system on caregivers’ time on activities
A number of studies investigating the effects of an electronic information system on
caregivers’ time on activities in nursing have primarily focused on efficiency of such systems
on documentation tasks. The outcomes of these studies, however, have been inconsistent.
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Some studies have reported a reduction in time on documentation from that associated with
paper-based systems (Bosman et al. 2003; Fraenkel et al. 2003; Wong et al. 2003; Donati et
al. 2008), others an increase (Saarinem & Aho 2005; Ammenwerth et al. 2001), while others
have found no time difference (Menke et al. 2001; Banet et al. 2006; Hakes & Whittington
2008; Gabr 2010).
A group implementing an electronic information system at a 10-bed surgical ICU
conducted a study to determine the impact of the system on time nursing staff spent on
documentation activities (Wong et al. 2003). They found the percentage of time spent on
documentation was reduced significantly from 35.1 to 24.2 percent, six months after the
introduction of the electronic system. In another study examining the use of an electronic
information system in the ICU of a teaching hospital, researchers compared time spent on
registration of patients before and after the implementation of the system (Bosman et al.
2003). They found that nursing staff spent 30 percent less time on the registration of patients
seven months after the introduction of the automated system.
Other studies have reported an increase in documentation time. Researchers based at
Seinajoki Central Hospital in Finland carried out a study to examine the impact of a clinical
information system on documentation time for the nursing staff. The researchers found that
two years after implementation of the system, the time on documentation increased from 7.4
to 11.0 percent, although this time increase was not statistically significant (Saarinem & Aho
2005). In a randomized evaluation of a computerized documentation system in a psychiatric
ward, Ammenwerth et al. found a significant increase in time on report writing (from 4.7 to
6.6 minutes) and documentation of tasks (from 2.0 to 4.8 minutes) seven weeks after the
implementation of the system (Ammenwerth et al. 2001).
Other studies, however, have found no change in the caregivers’ time on documentation.
Gabr (2010) examined the effect of a computerized patient record system on documentation
time for the caregivers in medical and surgical units of an oncology centre. The results
showed there was no significant difference between documentation time using paper-based
and electronic documentation systems almost two years after the introduction of the
electronic system. Similarly, Hakes & Whittington (2008) found no significant difference
between manual and electronic documentation time one year after the implementation of the
electronic system in a medical surgical nursing unit.
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The introduction of an electronic information system in nursing is widely anticipated to
reduce the caregivers’ time on documentation and increase their time on direct care duties
(Ball et al. 2003; Department of Health and Ageing 2007). The following section is therefore
an examination of the caregivers’ time on direct care work after the implementation of an
electronic system.
2.5.8 Time spent on direct care work after the implementation of an electronic
information system in nursing
Studies investigating nursing time utilization after the introduction of an electronic
information system have reported mixed results on time spent on direct care tasks. While
some researchers have found an increase in direct care time (Bosman et al. 2003; Wong et al.
2003; Campbell et al. 2008), others have found a decrease (Pabs et al. 1996) or no change in
time (Pierpont & Thilgen 1995; Smith et al. 2005; Cornell et al. 2010).
A study examining the effects of an obstetric charting system on clinical workflow in a
labour and delivery unit found that direct care activities for the nursing staff increased
significantly from 12.0 to 15.4 percent after almost one year of using the electronic system
(Campbell et al. 2008). In the study by Bosman et al. (2003) in a hospital ICU, researchers
found the 29 minutes saved from using an electronic system were fully reallocated to direct
care activities such as administration of drugs, stripping of blood drainage tubes and changing
ventilator settings. Similarly, another study in the same setting (ICU) found that caregivers
saved 52 minutes per shift when using an electronic information system (Wong et al. 2003).
Almost half of this time saved was instead spent on patient assessment, a direct care activity,
which increased from 4.0 to 9.4 percent (p<0.01) of total nursing time.
In a study conducted at an academic medical centre, researchers compared the percent of
time caregivers spent on direct patient care before and after the introduction of an electronic
documentation system (Pabs et al. 1996). They found that three months after the
implementation of the system, the percent of time on direct care activities was reduced from
31.9 to 31.5 percent, however this time reduction was not statistically significant. An
observation of nursing staff using either paper-based or electronic documentation systems in
medical and surgical units of two hospitals found no significant difference in time the nursing
staff spent on direct care duties after the system had been in use for 10 months (Cornell et al.
2010).
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Other documented effects of an electronic information system on activities in nursing are
related to the amount of time spent on communication and indirect care activities such as
ordering supplies. In a study examining the use of an order entry system in a pediatric
emergency department, Yen et al. (2009) found a great reduction (from 24.5 to 13.3 minutes)
in time nursing staff spent communicating patient care with other healthcare staff one year
after the introduction of the order entry system. The study by Bosman et al. (2003) found no
significant change in time on indirect care duties seven months into electronic
documentation.
Notably, all the studies investigating the effects of an electronic information system in
nursing were conducted in hospitals. In addition, these hospital studies had a single point of
data collection after the implementation of the system. Talmon et al. (1999), however, have
recommended that such evaluations need to cover all stages of system implementation for a
better understanding of the system’s impact on practice. Thus, a longitudinal study approach
was considered useful in the current investigation.
2.6

Summary of the literature review

The literature has provided background information that supports the current study on the
effects of the introduction of an electronic nursing documentation system on caregivers’
activities in an RACF. First, aged care reports identified three main forms of funded care by
the Australian government: community care, residential aged care and flexible care. Delivery
of residential aged care services in Australia was also explored.
A review of Australia’s ageing population revealed that numbers of older people as well as
the number of aged care places are on the increase. This calls for innovative ways of
providing nursing care to meet the needs of this ageing population, including the use of
modern technology.
The review also showed that the primary role of nursing documentation is to facilitate
communication of care for continuity of high quality nursing care. Other roles of nursing
documentation include evidence for provision of care, for reimbursement of the care
provided, and as a tool for research and legal purposes. Empirical studies also identified a
number of challenges for nursing documentation. These include inaccurate and incomplete
records, lack of documentation time and time consuming paper-based documentation
requirements. Other challenges include caregivers’ inadequate knowledge and skills in
documenting care, repetition in documentation, and inaccessibility of nursing records.
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Technology is perceived to have the potential to solve a number of these problems and hence
contribute toward improving the quality and efficiency of residential age care services.
Electronic information systems in nursing were also explored to establish, among other
things, their potential benefits in this healthcare environment. Empirical studies supported the
idea that electronic information systems in nursing hold tremendous value for nursing
practice in terms of reduced costs, improved operational efficiencies and enhanced quality of
nursing documentation. Some of the studies were conducted in RACFs, suggesting the
likelihood of an electronic system to improve work processes in the aged care setting.
The effect of an electronic information system on time spent on activities in nursing was
also explored with the aim of gaining insight into previous work in this area and particularly
with the aim of identifying research gaps. A number of the scientific studies investigating the
effects of an electronic system on nursing time focused primarily on the efficiency of such
systems for documentation tasks. The results of these studies were varied. While some
studies found a reduction in documentation time, others found an increase, whereas others
found no difference between documentation time using computerized systems and manual
(paper-based) approaches. Studies reporting on time spent on direct care activities also found
inconclusive results. Other studies reported a decrease in time spent by caregivers on
communication of patient care with other healthcare staff after the introduction of an
electronic system.
Overall, previous studies investigating the impact of an electronic information system on
time spent on activities in nursing were primarily conducted in hospitals, and none in settings
such as residential aged care. This demonstrates a gap in the knowledge about how such
systems may affect caregivers’ use of their time in this care setting and thus, the need for an
investigation on this topic. Understanding how an electronic information system may affect
caregivers’ use of their time is important in both promoting acceptance of the systems by the
caregivers and in encouraging the aged care sector to invest their resources in innovative
health IT applications. The information can also be used in the re-design of the workflow and
re-deployment of caregivers to improve productivity. This study aims to obtain this
information by investigating the effects of the introduction of an electronic nursing
documentation system on caregivers’ activities in an RACF.
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CHAPTER 3

3

3.1

METHODS

Study environment

3.1.1 Context
The study was conducted between 2007 and 2011 in dementia care, high care and low care
houses of two residential aged care facilities (RACFs). In the Australian residential aged care
system, ‘high care’ indicates that the residents in this care setting depend fully on nursing
staff to accomplish their physical activities of daily living (ADL) such as meals, and ‘low
care’ indicates that the residents only require minimal personal care services and support for
their ADLs (Productivity Commission 2011).
A preliminary investigation was carried out at Warrigal Care Warilla, a 101-bed RACF
under the management of Warrigal Care group. The RACF has two houses, a 56-bed
dementia care house and a 45-bed high care house. Care of the residents at this facility is
provided by 8 RNs, 6 EENs, 40 PCs, and 3 RAOs. The RACF has a common room for meals
and breaks and two nursing stations; one in the dementia care house and another in the high
care house.
The main investigation was conducted at Warrigal Care Albion Park Rail, a 110-bed
RACF under the same management group as Warrigal Care Warilla. There are two houses at
the facility. The first is a 53-bed high care house, and the second is a 57 bed low care house.
The RACF has employed a total of 17 RNs, 6 EENs, 88 PCs and 6 RAOs to care for the
residents. This facility has one common room for meals and breaks and four nursing stations,
two stations in each house. A resident’s average length of stay in these RACFs is between 1
and 2 years.
3.1.2 The electronic system at Warrigal Care Warilla
A commercial Web-based electronic documentation system was implemented at Warilla
RACF in June 2007. This system is used in all Australian states and territories. The functions
of the system include preparation of progress notes, care plans, shift handover reports,
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scheduled tasks and documents for funding. After the introduction of the electronic system,
nursing charts and some forms were recorded and maintained on paper. For example,
behaviour monitoring chart, pain documentation chart, faecal and urine continence chart,
wandering chart, retrain and assault report forms.
3.1.2.1 System set-up and training
A total of nine desktop computers were available for use by caregivers in the RACF, four in
the high care house and five in the dementia care house. The electronic documentation
system was installed on each computer in the two houses. The computers were connected
through the Internet, so that nursing records could be accessed from each of them. In the
dementia care house there were two computers at the nurse station, two in a spare room, and
one in the residents’ common room. In the high care house, two computers were located at
the nurse station, one in a spare room and one in the conference room.
A staged, train the trainer strategy was used in training the caregivers on how to use the
electronic documentation system. Ten caregivers showed better basic computer skills as
indicated by the higher scores they acquired in the vendor conducted computer basic skill
test. They were chosen as super users to receive a one-week electronic nursing documentation
training provided by a trainer from the software vendor. They trained the rest of the
caregivers in the RACF on how to use the electronic documentation system. Their training
strategy was hands-on, one-by-one training on a needs basis, until the trainee was fully
comfortable in using the electronic documentation system.
3.1.3 The electronic system at Warrigal Care Albion Park Rail
A similar system as that used in Warrigal Care Warilla was implemented at Albion Park Rail
in May 2009. It was used to record residents’ demographic information, assessments,
progress notes, forms and charts, and incident and accident reports. It also included care
plans, documents for funding, administrative and 24-hour shift handover reports. The system
was designed to automatically integrate information entered on forms, charts and progress
notes into nursing care plans, calculation of funding payable by government and management
reports.
The approach taken by the management of the RACF was to continue to use paper
documentation for some types of information after the implementation of the electronic
system (Tables 1 and 2). There was a slight difference between the high and low care houses
in the type of information maintained on paper after the implementation of the system.
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Information on medication management, ADLs, summary shift handover reports, recreational
activities, scheduled tasks and awareness information was recorded and maintained on paper
in the two houses, except for information on ADLs which was recorded and maintained on
computer in the low care house. Notations for memory aid were captured and maintained on
paper in the high care house. Information on continence was documented and stored on paper
for three months after the introduction of the electronic system in the high care house, after
which the information was entered and stored electronically. In the low care house,
continence information was documented either on paper or on a computer after the
implementation of the system. Information on blood pressure, weight and blood sugar levels
was documented on both paper and computer six months after the introduction of the system.
Further details of the electronic documentation system and the paper-based forms have not
been included for confidentiality reasons.
3.1.3.1 System set-up and training
The electronic system was installed in six desk-top computers in the high care house and four
desk-top computers and a laptop in the low care house. Training of the caregivers was carried
out three months before the introduction of the electronic system. Each caregiver received a
30 minute one-on-one training session. Subsequently, the newly employed caregivers learned
how to use the system from the facility’s care systems officer or from their peers with
working experience with the electronic system. Ongoing training was provided on an
individual needs basis. This training was undertaken by either co-workers who had more
experience with the system, or the facility’s care systems officer.
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Table 2 - The practice of documenting information before and after the
implementation of the electronic system in the high care house at Albion Park Rail
RACF
2 months
before

3 months
after

6 months
after

12 months
after

23 months
after

Resident
Assessments
demographic details
Progress notes
Resident forms and
charts (excluding
continence chart)
Incident and accident
reports

Paper
Paper
Paper
Paper

Computer
Computer
Computer
Computer

Computer
Computer
Computer
Computer

Computer
Computer
Computer
Computer

Computer
Computer
Computer
Computer

Paper

Computer

Computer

Computer

Computer

Care plan
Funding of care
Administrative shift
handover report
24–hour shift
handover report

Paper
Paper
Paper

Computer
Computer
Computer

Computer
Computer
Computer

Computer
Computer
Computer

Computer
Computer
Computer

*

*

Computer

Computer

Computer

Medication
Activities of daily
living (ADL)
Summary shift
Recreational
handover report
activities
Scheduled tasks and
awareness

Paper
Paper

Paper
Paper

Paper
Paper

Paper
Paper

Paper
Paper

Paper
Paper

Paper
Paper

Paper
Paper

Paper
Paper

Paper
Paper

Paper

Paper

Paper

Paper

Paper

Memory aid notations
Continence

Paper
Paper

Paper
Paper

Paper
Computer

Paper
Computer

Paper
Computer

Type of information

*The report was not part of the information documented by nursing staff at these periods of the study
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Table 3 – The practice of documenting information before and after the implementation
of the electronic system in the low care house at Albion Park Rail RACF
Type of information

2 months
before

Resident
Assessments
demographic details
Progress notes
Resident forms and
charts (excluding
continence, blood
pressure, weight, and
blood sugar level
charts)
Care plan
Funding of care
Incident and accident
reports
Administrative shift
handover report

Paper
Paper
Paper
Paper

3 months
after

6 months
after

12 months
after

23 months
after

Computer
Computer
Computer

Computer
Computer
Computer

Computer
Computer
Computer

Computer
Computer
Computer

Computer

Computer

Computer

Computer

Paper
Paper
Paper

Computer
Computer
Computer

Computer
Computer
Computer

Computer
Computer
Computer

Computer
Computer
Computer

Paper

Computer

Computer

Computer

Computer

24–hour shift
handover report

*

Computer

Computer

Computer

Computer

Medication
Summary shift
handover report
Recreational
activities

Paper
Paper

Paper
Paper

Paper
Paper

Paper
Paper

Paper
Paper

Paper

Paper

Paper

Paper

Paper

Scheduled tasks and
awareness

Paper

Paper

Paper

Paper

Paper

Continence

Paper

Paper or
computer

Paper or
computer

Paper or
computer

Paper or
computer

Blood pressure

Paper

Computer

Paper and
computer

Paper and
computer

Paper and
computer

Weight

Paper

Computer

Paper and
computer

Paper and
computer

Paper and
computer

Blood sugar level

Paper

Computer

Paper and
computer

Paper and
computer

Paper and
computer

*The report was not part of the information documented by nursing staff at this period of study

3.2

Methods

3.2.1 Methodological details and data collection
3.2.1.1 Methodological considerations
The potential research methods that could be used in this work include questionnaire survey,
time and motion study, work sampling and interviews. These methods were explored with the
aim to identify and select the most appropriate method, or combination of methods. The
following provides justification for the methods included or excluded from this study.
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Time and motion study
Time and motion study is a useful research method that can be used to collect information
about work-related activities. This method combines both observational and timing
techniques. It requires an observer to follow a subject continuously for extended periods of
time to record the occurrence and duration of each task (Finkler 1993).
This approach is labour intensive. Also, typical behaviours of the subject under
observation are likely to change (the Hawthorne effect) because, the subject may find it
difficult to forget that he or she is under observation (Pelletier & Duffield 2003). Time and
motion study is also limited in terms of the number of subjects that can be included and
therefore, the representativeness of the study findings is compromised (Burke 2000). Also
this approach can be considered as intrusive to the human subjects under investigation. These
limitations of the method make it inappropriate for use in this study.
Questionnaire survey
A questionnaire is a tool that is used to collect information from individual participants in a
study. Each participant is asked to answer the same questions in order to get insight into a
group’s perceptions about issues under investigation (O’Leary 2004). A self-administered
questionnaire guarantees anonymity and therefore confidentiality of the participants. It also
enables participants to complete the questionnaire at their convenience. This is particularly
important in an RACF where caregivers need to identify a convenient time in their busy
schedule to complete the questionnaire, for example during their break time. The advantage
and ability of this method to address an individual’s perceptions made it suitable for use in
the preliminary study to investigate the caregivers’ perceptions of their electronic
documentation system.
Well-designed questionnaires can also provide a personal estimate of the time spent in
completing a particular activity. Due to personal biases, however, the information obtained
may be imprecise and hence, this method was considered unsuitable for use in the main study
investigating the effect of the introduction of an electronic nursing documentation system on
caregivers’ activities in an RACF.
Work sampling study

Work sampling is a method that examines particular activities being carried out by study
participants. This method is widely accepted and utilized in healthcare research (Marasovic
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1997, Sittig 2005, Wong et al. 2003, Gabr 2010). Work sampling technique with an
observational component requires a trained observer or a team of observers to use a predefined classification of activities in recording the specific activity being undertaken at a
particular time, based on pre-defined or randomly selected time intervals (Abdella & Levine
1954). The method allows many observations to be recorded in a short period of time, thus
increasing the representativeness of data obtained. This was particularly important in this
study because observations of the caregivers’ activities would be made by a single observer.
Errors in data as a result of workers changing their normal behaviours after sighting the
observer are much less in work sampling than in time and motion studies (Finkler et al.
1993). Based on these strengths and ability to address the three objectives of the study (see
section 1.2), this method was applied in this investigation.
Interviews
Interview is a process of gathering open-ended answers to research questions, topic areas, or
themes. An interview can be structured or unstructured. In the structured interview,
informants are asked the same questions in the same order without elaboration or explanation.
This strategy is useful in minimizing variations in questions posed to interviewees and hence,
reducing the possibility of bias in responses. The unstructured format also asks the same
questions but allows for a more conversational tone and the freedom to elaborate and ask
follow-up questions (Patton 1990).
The interview approach is useful as it allows for non-verbal as well as verbal data, it
provides in-depth information, and is flexible enough to allow a researcher to explore a
particular topic. One-on-one interview in particular, seeks to foster learning about individual
experiences and perspectives on a given set of issues in-depth. It allows the interviewee the
freedom to express his or her thoughts (Bloom & Crabtree 2006). This was needed in this
study for the caregivers to discuss their experiences with the electronic system. Thus, the
interview method was used in this study.
Justification for the three research methods (questionnaire survey, work sampling
study, and interviews) in this study
The preliminary investigation was carried out using a questionnaire survey because it was
necessary to understand first the caregivers’ perceptions about their electronic documentation
system. Understanding these perceptions would later help to explain changes in their work
practices associated with the introduction of the electronic system. Following this study was
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the main investigation carried out using work sampling with an observational component.
This investigation was useful in providing estimates of time spent on various activities by the
caregivers before and after the implementation of the electronic documentation system. To
explain the caregivers’ perceptions about the electronic system and the changes in their work
practices associated with the introduction of the system, the interview method was used to
provide in-depth information.
3.2.1.2 Data collection
Data collection for the questionnaire survey and work activity measurement was carried out
between 2007 and 2011 (Fig.1) at various periods of electronic system implementation at two
RACFs belonging to the same aged care organisation. The questionnaire survey data was
collected at four separate measurement periods. The first period was three months prior to the
introduction of electronic documentation. The second, third and fourth periods were at 6, 18
and 31 months after the introduction of the electronic system, respectively. The work
sampling data was collected on a day shift (6.15am to 3.45pm) at five measurement periods.
The first period was two months before the introduction of the electronic documentation
system. The second, third, fourth and fifth periods were at 3, 6, 12 and 23 months after the
implementation of the system, respectively. Each period of data collection lasted five days;
that is, Monday, Tuesday, Wednesday, Saturday and Sunday.
The measurement periods represent the various stages of electronic system
implementation: the learning stage, early use and when the system is fully integrated into
routine practice (Talmon et al. 1999). In this study, measurement periods up to 6 months after
implementation represented the learning stage and early use, whereas the periods after 6
months into implementation represented the stage when the system is fully integrated into
routine practice. The differences in the sequence and the number of data collection periods
for the two investigations were a result of availability of resources and timeframe for a PhD
study.
Questionnaire survey
(Preliminary investigation)

2007

2008

2009

2010

2011

Work sampling
(Main investigation)

Fig. 1 - Overview of the investigations conducted over time
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3.2.2 Questionnaire survey
3.2.2.1 Study participants
The study participants consisted of the available caregivers at the RACF including registered
nurses (RNs), endorsed enrolled nurses (EENs) and personal carers (PCs).
3.2.2.2 Survey instrument
The self- administered questionnaire used in the survey was developed by Ping et al. from
previously validated instruments (Appendix 1) (Ping et al. 2008). The questionnaire included
items measuring caregivers’ perceived quality of information and benefits of either a paper or
an electronic documentation system. The face-value validity of the questionnaire was further
verified by the residential service manager (RSM), three RNs and two EENs in the facility.
The caregive0rs’ demographics were measured in terms of their sex, age, job role,
employment status, work shift, length of work in aged care facilities and length of work in the
nursing home. The length of months for caregivers to use their electronic documentation
system and their comfort with it were also measured. Caregivers’ perceptions about the
quality of information from their nursing documentation system were measured by a 7-point
Likert scale. Twenty items were used to measure the benefits of nursing documentation by a
6-point Likert scale. On these scales, one represents the most desirable, and 6 or 7 denote the
least desirable response. The use of 6 and 7 point Likert scale was adopted from a previously
validated instrument that used the two types of scales.
3.2.2.3 Survey process
The RSM, in collaboration with one RN and a clerk, distributed the questionnaires to the
available caregivers. The caregivers were instructed to complete the questionnaires and return
them in sealed envelopes to the administrative clerk to ensure anonymity and confidentiality
of the information provided. All of the completed questionnaires were kept in a locked
cabinet in the RSM`s office before being collected by the researcher.
3.2.3 Work sampling study
3.2.3.1 Population and sample
The number of participants for each measurement period was the total number of caregivers
working in the RACF during that period of data collection (excluding part time caregivers
such as doctors). The sample consisted of caregivers working on a day shift in the high care
house (RNs, EENs, PCs, and RAOs) and the low care house (PCs and RAOs). On a typical
day shift, caregivers on the floor in the high care house consisted of one RN, one EEN, 12
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PCs, and one RAO. The caregivers in the low care house included four PCs and one RAO.
All caregivers agreed to participate in the study.
Caregivers working on afternoon or night shifts in the high and low care houses were
excluded from the investigation. This decision was reached in a discussion with the
residential service manager at the study facility. The discussion revealed that most activities
at the facility were undertaken during the day shift and thus this shift was deemed adequate to
provide the needed sample size for this study. Another reason is that the study resources were
insufficient to undertake such additional work. Others excluded from the study in the high
care house were RNs assigned to administrative tasks, caregivers on orientation, those on
stand-by assisting with activities on the floor, and temporary employees from an employment
agency. In the low care house, those excluded were doctors, allied healthcare staff such as
podiatrists, and RNs assigned to administrative tasks or supervision of the PCs. These staff
members were excluded because they are not routinely involved in caring for the residents.
3.2.3.2 Sample size and power
The study was designed to capture the least often occurring activity for caregivers in a RACF.
This was necessary to obtain a representative number of observations for each task to allow
reliable statistical inference to be made. In the high care house, the least frequent activity was
‘care assessment’ that occurs 8 percent of the total time of observations, based on findings
from a pilot study for developing the data collection tool for this research. A probability of 50
percent was used in calculating the required number of observations for the low care house
based on recommendation from the World Health Organization (WHO) for investigations
with no baseline information (Lwanga & Lemeshow 1991). Using the formula recommended
by Sittig (2005)1, a total of 2944 and 2500 observations were required for the high care and
low care house respectively, at each measurement period of the study. To obtain this number
of observations, a minimum of 588 observations per day were required in the high care house
and 500 observations in the low care house.

1

n = P(1 - P)/σ2, where n=total number of desired observations, p=expected percentage of time required by the most
important category of the study and σ=standard deviation of percentage
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3.2.3.3 Instrument
A work sampling tool with a pre-determined set of activities was used in this study. Chapter 4
provides details of the procedures followed in developing this tool. The caregivers’ activities
and categories were adapted from the previous data collection tools used in peer reviewed
studies (Bosman et al. 2003; Korst et al. 2003; Pelletier & Duffield 2003). The list of
activities and classifications were validated in two RACFs: the first validation was conducted
in a different RACF under the same management group as the current study facility. The aim
of the validation was to ascertain the accuracy of activity classifications in an RACF. This
validation resulted in a work measurement tool with 30 activities grouped into five categories
(direct care, communication, documentation, indirect care and personal activities). To further
test the applicability of the instrument, another validation was carried out at the study site.
The second validation resulted in an instrument with 48 activities which were classified into
seven categories (direct care, communication, documentation, indirect care, personal
activities, in-transit between tasks and other nursing activities).
3.2.3.4 Further modification of the measurement tool
A review of the above instrument showed the category of direct care included both complex
nursing activities and those requiring less technical skills. This situation makes it difficult to
distinguish the contributions made by professional caregivers (RNs and EENs) from other
nursing staff. In an effort to address this weakness, medication management was identified as
a unique task for the RNs and EENs according to the facility’s classification of staff roles.
This task requires professional nursing knowledge including an understanding of
individualized pattern of response or anticipated problems with certain dosages of medication
(Eisenhauer et al. 2007). As a result, medication related tasks were separated from the
categories of direct care and documentation to form a category of medication management.
Activities under this category included medication preparation/administration and
documentation. This amendment to the instrument resulted in a measurement tool with 48
activities grouped into eight categories (Appendix 2). A definition for each activity category
is provided in Appendix 3.
3.2.3.5 Procedures
Two weeks prior to the first period of data collection, an observer (ENM) was introduced by
the residential service manager to the caregivers in the high and low care houses in their
handover shift meetings. The observer talked to the caregivers and reassured them that the
investigation was not meant to identify flaws in their work, but to understand any changes in
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their use of time following the introduction of the electronic documentation system. This
information enabled the observer to get to know the caregivers. It may also have helped the
caregivers to become comfortable with the observer and thus reduced the Hawthorne effect,
leading to a more accurate recording of activities for care staff members by the observer.
To obtain the minimum number of observations for each house, observations in the high
care house were conducted at an interval of 9 minutes per hour and in the low care house, an
interval of 5 minutes per hour. Following the same route in both high and low care houses,
the observer recorded all activities being undertaken by every caregiver at each round of
observation. Brief communication between the observer and a caregiver to clarify an activity
being undertaken was allowed when necessary. The observed activities for caregivers were
recorded on a tabular data collection form (Appendix 4) using a unique code number
allocated to each task (Appendix 2). A dash (-) was used to denote a caregiver who was not
observed during a given round of observation. A maximum of 68 and 136 rounds of
observations were made per day in the high care and the low care houses respectively, during
the 8.5 hour observation period. The study methods and procedures remained the same for the
five periods of data collection.
3.2.4 Interview
3.2.4.1 Participants and data collection
Fliers asking for volunteers to participate and with details about the study purpose, one-toone interviews and audio-tape procedures were posted on information boards for the
caregivers in the two RACFs. The criterion for participating in the interviews was that
caregivers had to have some experience using the electronic documentation system in their
daily work. With this experience, it was assumed that a caregiver understood the operations
related to the use of the electronic system, and would have developed some perceptions about
using the system. Overall, 17 caregivers were interviewed both at Warrigal Care and Albion
Park Rail RACFs.
The interviews were held 20 months after the introduction of the electronic system in
Warrigal Care RACF, and six and 12 months after implementation of the system at Albion
Park Rail RACF. Each interview lasted about one hour and was conducted in a spare room at
the RACFs. Structured questions were used to guide the interviews. General questions were
used to start the interviews, for example, ‘How long have you worked in this RACF?’ The
interviews progressed to more insightful questions such as ‘What do you think about the
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electronic documentation system?’ All the interviews were audio-taped. Data collection and
analysis were carried out simultaneously. This enabled emerging themes and issues from
early data to guide subsequent interviews.
3.2.5 Data analysis
3.2.5.1 Questionnaire data analysis
The caregivers’ responses to the measurement items in the questionnaire were first coded and
entered into MS Excel 2003. Data was then exported to the Statistical Package for Social
Sciences (SPSS) version 17.0. The scores for overall information quality or benefits of the
relevant documentation system were calculated by adding the scores of all of the items
measuring information quality (5 items) or benefits (20 items), then dividing the sum by the
number of measurement items for the construct (divided by 5 for overall information quality
and 20 for overall benefits), respectively.
Descriptive statistics and non-parametric statistical methods (Kruskal-Wallis test and
Mann-Whitney U test) were used for data analyses. The hypothesis tested was that, ‘there is
no difference in caregivers’ perceptions about the quality of information and benefits of
nursing documentation in paper format and electronic format’. Statistically significant
differences were assumed when a p value was less than 0.05. For the overall benefits of the
documentation system, 90% confidence level was assumed, with p value set at 0.10. A p
value of 0.10 was chosen because a small number of caregivers completed question items for
the overall benefits of the documentation system. This situation negatively affected the
sample size of the study.
3.2.5.2 Work sampling data analysis
Data in MS Excel 2003 were imported to SPSS, version 18.0 (SPSS Inc., Chicago, IL, USA)
for statistical analysis. To obtain the proportion of time, the total number of recorded
activities in a category was divided by the total number of activities recorded during the
entire work sampling period. The percentage of time spent on each activity category was
calculated using descriptive statistics with 90% confidence intervals (CI). This CI was chosen
because a single observer (ENM) made all the observations, unlike in previous work
sampling studies with two or more observers (Bosman et al. 2003; Ampt et al. 2007). This
situation may have reduced our sample size, but this CI has been used in other healthcare
studies in hospital settings (Khuri et al. 2002). The proportion of time spent on
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documentation after the implementation of the electronic system includes the time spent on
paper-based and on computer-based documentation tasks.
Differences in the proportions of time spent in each category at any two of the five
measurement points were identified using Pearson’s chi-square test. A p value less than 0.10
was considered statistically significant. Pearson’s chi-square test was also used to analyse
differences in the proportion of time spent on paper-based and on computer-based
documentation tasks between any two of the four data points after the implementation of the
electronic system. Analysed data are presented using text and tables.
3.2.5.3 Interview data analysis
Each interview was transcribed verbatim. The transcripts were analysed using an inductive
content analysis method as described by Elo & Kyngas (2008). Transcripts were open-coded,
line-by-line to identify terms or events that were similar and appeared to illuminate the
caregivers’ experiences with the electronic documentation system. Categories emerged from
these terms and events. The categories from different transcripts were then compared and
grouped into broader higher order categories. The content of these categories was then used
to abstract major themes from which to draw conclusions for the study.
3.3

Ethical considerations

All procedures used in the study were approved by the Human Research Ethics Committee,
University of Wollongong, Australia, and complied with the National Health and Medical
Research Council National Statement on Ethical Conduct in Research Involving Humans,
1999. Data was stored and only accessed by the principal investigator (ENM) and the
supervisor (Dr Ping Yu) on their password-protected computers.
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ABSTRACT
The introduction of computerized information systems into health care practices may cause
changes to the way healthcare workers conduct their routine work activities, such as work
flow and the time spend on each activity. To date the available work measurement tools are
confined to activities in hospitals and do not cover residential aged care facilities (RACFs).
There is little evidence about the effects of technology on caregivers' work practices,
including the distribution of time on activities in an RACF. This requires the measurement of
caregivers’ activities using a valid and reliable measurement tool. The contribution of this
research is to develop and test such a tool. The tool was developed based on literature
research and validation in two RACFs. The final instrument contains 48 activities that are
grouped into seven categories. They include direct care, indirect care, communication,
documentation, personal activities, in-transit and others. This measurement tool can be used
to measure the changes in caregivers’ work activities associated with the introduction of
computerized information systems in RACFs, including the efficiency gains of such systems.
Key words. Caregiver, computerized information system, residential aged care, work
measurement, work sampling, work activity.

42

Introduction
Computerized information systems are increasingly being introduced in Residential Aged
Care Facilities (RACFs) with the expectation of improving the efficiency, quality and safety
of care to the elderly. These systems range from stand-alone, hand-held technologies to Webbased applications, with some RACFs using a combination of several systems. However,
there is limited evidence about the effects of these systems on caregivers' work performance,
because the majority of research in this area has been confined to hospital settings (Bosman
et al. 2003; Korst et al. 2003; Hollingworth et al. 2007; Hakes & Whittington 2008). A clear
understanding about the effects of health information systems on caregivers’ work is
necessary in justifying the need for technology in nursing practice (Hendrickson & Kovner
1990). This requires the availability of a measurement tool that can provide valid and reliable
assessment results. Such instruments have been developed for assessing health care workers’
activities in hospitals (Bosman et al. 2003; Korst et al. 2003; Westbrook & Ampt 2008;
Ammenwerth & Spotl 2009). However, many caregivers’ activities in RACFs are
significantly different from those in hospitals (Pelletier et al. 2002) and appropriate
measurement tools are not available. The aim of this project is to develop and test a work
measurement tool for use in RACFs.
Methods
The work measurement instrument was developed through a three-stage research process;
1. Literature review to understand the research methods of previous authors with similar
aims and to identify activities that may be relevant to an RACF.
2. Development of specific categories of activities in an RACF.
3. Validation of the measurement instrument. The following sections describe the
research processes.
Developing the categories of caregivers' activities
The first step of this investigation was to identify and classify caregivers' activities in a
RACF. Potential activities were identified from the previously published instruments
(Bosman et al. 2003; Korst et al. 2003; Pelletier & Duffield 2003). Nursing activities can be
grouped into six categories. They include direct care, documentation, unit related, personal,
personal education and faculty/research time. The following definitions of these categories
were suggested by Bosman et al. (2003).


‘Direct care’ includes all nursing activities directed at the patient and in the vicinity of
the

patient,

such

as

administration
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of

drugs,

endotracheal

suctioning,

admission/assessment,

hygiene,

medication,

patient

mobility,

patient/family

interaction and transporting a patient.


‘Documentation’ includes all activities that are related to paper-based or electronic
documentation, such as registration of fluids and writing hand over reports.



‘Unit related activities’ are those activities related to general maintenance of the unit
such as cleaning the room and ordering supplies.



‘Personal activities’ include those activities that are not related to patient care or unit
activities, such as meal breaks and personal phone calls.



‘Personal education’ includes activities that are designed to increase the knowledge
and skills in nursing practice.



‘Faculty/research time’ is time spent on activities of research and/or the preparation
for and supervision of students.

We believe that the first four categories of work activities reflect caregivers’ routine tasks in
Australian RACFs based on our research experience in these settings. Existing work
measurement tools (Bosman et al. 2003; Korst et al. 2003; Pelletier & Duffield 2003) have
three main gaps hindering their immediate application in RACFs. These are;


The naming of the categories of activities does not conform to the convention used in
Australia.



Some terms in the instrument are not relevant to the activities in RACFs.



Incomplete coverage of caregivers' activities in an RACF. In our experience, oral
communication between caregivers, with allied health workers and with the elderly
and their relatives, is a common activity undertaken to meet care requirements of the
elderly in an RACF. It is also evidently caregivers' preferred means of
communication in aged care facilities (Pelletier et al. 2005).

Development of specific categories of work activities in an RACF
Two steps were undertaken in the development of specific categories of work activities in an
RACF.
Step 1. The categories of work activities in the previous measurement instruments were
screened and those considered relevant to an RACF were adapted into our measurement tool.
Step 2. Amendments were made to the adapted categories of nursing activities: some were renamed to comply with the common vocabulary in RACFs in Australia. For example the term
‘unit–related activities’ was re-named ‘non-nursing activities’ and ‘patient’ was re-placed by
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‘resident’. The resulting work measurement tool contained 25 activities that were grouped in
five categories. Nine activities were grouped under the category of direct care, seven
activities under oral communication, five under documentation, three under non-nursing and
one activity under the category of personal (see Table 1).
Table 1 - Caregivers’ categories of activities
Category

Work activities

Direct care

Admission/assessment, hygiene/oral care/toileting/shaving,
medication preparation/administration/nutrition/feeding

Oral communication

Information about a resident, staff orientation, resident/family
interaction

Documentation

Taking records from the storage place, flipping through to identify
the correct page

Non-nursing

Supplies check/re-stock, room cleaning/bed-making

activities/miscellaneous
Personal

Personal errands/off unit chores/meal breaks

Validating the content of the measurement instrument in an RACF
A three-step approach was undertaken to test the preliminary five classifications of work
activities with the aim to determine their validity and accuracy for measuring work activities
in RACFs.
Step 1. The face value of the measurement instrument was validated with the Residential
Service Manager (RSM) of an RACF. The RSM agreed with the classification of activities.
She suggested minor changes in the nursing activities, for example, the addition of ‘enterofeeding system’ under the activity of ‘nutrition’ in the category of direct care activities.
Step 2. A further refinement of the tool was carried out with two Registered Nurses (RNs),
one Endorsed Enrolled Nurse (EEN) and five Personal Carers (PCs).
Step 3. The measurement tool was further validated in a pilot study at an RACF through a
work sampling study using the tool to record caregivers' activities. The observation lasted 3.5
hours per day for three days in a week. A tabular data collection tool was used to collect
caregivers' observed activities for three weeks (see Table 2).
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Table 2 - Data collection tool for the observed activities
Day----------------------Date------------------Time period--------------Section of the house-----------Participants

Round of observation

1
2
3
4
5

Comments

The instrument contained information about the day and date of observation, the time period
and the section of the house under observation. A section for comments allowed the observer
to record any significant events that could assist during interpretation of data, for example
staff shortages.
Procedures for data collection using the work measurement instrument
Using the developed data collection tool, an observer started each round of observation from
a specific point in the facility. Following the same route within the facility, the observer
recorded all the observed tasks for each caregiver on every round of observation using a code
number allocated to each task. A unique code number was also used to identify each
caregiver on the data collection tool. This was necessary for ensuring anonymity of
participants and to facilitate longitudinal comparison of caregivers' task time and pattern of
work. Caregivers were observed at an interval of 20 minutes. This gave the observer time to
rest before starting the next round of observation, thus avoiding errors introduced due to
observer fatigue. A caregiver who was missing at the time of observation was denoted by a
dash (-). This pilot study led to the clarification and validation of caregivers’ activities in an
RACF.
Validation of the measurement tool in a second RACF
Validation of the work measurement tool was conducted in another RACF with the aim of
further testing the generalisability of the instrument. A focus group discussion was conducted
with the RSM, four senior RNs and two EENs. This was followed by a direct observational
work sampling study using the modified instrument. Besides agreeing with the five categories
of activities in the original work measurement tool, the group recommended the addition of
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two new categories of activities, ‘in-transit’ and 'others'. 'In-transit' includes the time
caregivers spend between tasks, for example time spent walking to access medication in the
store. ‘Others’ covers all activities that are not included in the identified categories of
activities, for example, faxing medication orders.
Inter-rater reliability of observations was tested by two observers who independently
observed the same activities. A training session was given by the first author (EM) to an RN
with residential aged care work experience. Following the same procedures for work
sampling, EM and the RN independently recorded activities of four caregivers for a period of
two hours. Comparison of recordings suggest that a minimum agreement of more than 90%
was achieved, which was adequate according to Pelletier et al. (Pelletier & Duffield 2003).
Results
Work categories and activities
Inter-rater reliability achieved 93% agreement. The remaining 7% was for the activities
initially grouped together, which include 'recreational' and ‘active' exercises. Observers
agreed that these activities should be recorded separately to achieve accurate recordings.
The structure and content of the work measurement instrument
The initial testing of classifications and activities in the first RACF resulted in the
development of a work measurement tool that includes 30 activities that were grouped into
five categories. There were eight activities in the category of direct care, seven activities in
communication, nine in documentation, five in indirect care and one in personal activities.
The following are the amendments to activities specified in the previous work
measurement instruments (Bosman et al. 2003; Korst et al. 2003; Pelletier & Duffield 2003).
The activity of ‘palliative care/care for the deceased’ was added to the category of direct care
activities. 'Family interaction' and 'resident interaction' were recorded as separate activities in
the category of communication, as the RSM was interested in the separate time spent on these
activities. Four computer related activities were added to the category of documentation.
They include; locating the correct window/resident’s name, inputting a user-name and
password, typing progress notes/care plans and closing the system. ‘Room cleaning’ was
omitted from indirect care as the activity was not undertaken by caregivers in an RACF.
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The results of further validation in the second RACF
Validation of the tool in the second RACF resulted in a measurement instrument with 48
directly observable activities that can be grouped in seven main categories (nine in direct
care, 13 in communication, 12 in documentation, 11 in indirect care and the remaining three
activities in separate categories of personal, in-transit and others) (see Table 3).
The following amendments were made to the work measurement tool developed in the
first RACF. The activity of ‘transporting a resident’ under the category of direct care was
replaced by ‘preparing a resident for transfer’. Several activities were added to the category
of oral communication, including ‘discussion with allied health workers', class training and
'receiving a phone call’. Medication-related documentation was recorded under
documentation. Additional activities under indirect care included ‘answering to buzzers’,
‘personal hygiene set-up’, ‘cleaning up spills’ and ‘transporting waste/clinical waste’.
Discussion
The purpose of this project was to develop a work measurement tool that can be used in work
measurement studies in RACFs. To our knowledge, this work measurement tool is the first of
its kind in the setting of an RACF. Our research achieved a higher score of inter-rater
reliability (93%) than the recommended level of 90% (Pelletier & Duffield 2003). This
implies that the work measurement tool is implementable in measuring caregivers' activities
in an RACF.
Inadequate coverage of caregivers’ activities appears to be one of the factors hindering the
application into RACFs of work measurement tools designed for hospitals. Through
developing and validating the work measurement tool in RACFs, our approach has potential
to alleviate this problem and provide a more comprehensive instrument that is applicable in
different aged care settings such as nursing homes and aged care facilities in hospitals.
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Table 3 – Caregivers’ activities included in the validated instrument
Categories

Work activities

Direct care

All nursing care activities performed in the presence of the resident and/or
relative, for example assessments/ subsequent assessments, hygiene/oral
care/toileting, resident mobility, medication preparation/ administration,
assisting with procedures/wound care, specimen collection/urine collection,
nutrition/entero-feeding system, preparing a resident for transfer and palliative
care/care for the deceased.

Communication

All activities related to oral communication such as sharing information about
a resident/de-briefing, discussing with allied health workers, receiving a phone
call/making a phone call, staff orientation, on-job training/induction, class
training, co-ordination of care/care planning, staff meeting, resident interaction,
family interaction.

Documentation

All activities related to paper-based or electronic documentation including
taking records from the storage place, flipping through to identify the correct
page, reviewing resident information, writing progress notes/charts/forms/care
plans, putting records back to filing area, medication documentation, admission
documentation, locating the correct window/resident’s name , inputting a user
name and password.

Indirect care

All activities that are not resident specific for example identifying correct
supplies, packing supplies to a trolley, restocking supplies in a resident’s
cupboard, equipment set up, bed making and de-bulking.

Personal

All personal activities unrelated to residents’ care such as meal breaks, making
telephone calls.

In-transit

Time between tasks

Others

Tasks not included above

The major challenge is getting caregivers to participate in this process of developing a work
measurement tool as their time is often limited because of staff shortages in these settings
(Hussein & Manthorpe 2006).
In our development of the instrument from those previously formulated for use in
hospitals, the categories of work activities increased from five to seven and directly
observable work activities increased from 25 to 30 and then to 48. These increases in the
classifications and activities are partly due to the differences in caregiver activities in
different health care settings including hospitals and RACFs, as described earlier. The
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increases may also have been caused by the increased attention by caregivers in the second
validation group to the rigor of the instrument, motivated by their strong interest in having
accurate results about time on their activities. A further reason may be that care practices in
different aged care facilities are different. The second RACF that participated in this project
is vast in its layout and caregivers found it necessary to measure their time in-transit between
tasks, in contrast to their counterparts in the first RACF.
These points suggest the need for the current work measurement instrument to undergo
revision before its application in any other long term care facility. Based on our experience
with this process, the following suggestions may be useful in modifying the tool.


Have a clear research objective. The objective is important in determining the
activities and classifications to be included in the measurement tool, for the purpose
of answering the research questions.



Understand caregivers’ work flow. Aged care facilities may have different work flows
including those that are run by the same management group, as was the case in our
project. The work flow may have significant implications on activities to be included
in the measurement tool. An understanding of the work flow may be achieved through
discussion with the facility managers and the caregivers in different job roles. Their
views are necessary in obtaining a deeper understanding of work practices, including
the layout of the facility and what may be termed as ‘normal’ activities in a shift,
including their definitions. To confirm the completeness of these activities, it may be
necessary to conduct a pilot study using the modified instrument.

Conclusion
To date, there is a lack of reliable and valid work measurement tools that can be used to
measure caregivers' activities in an RACF. This project has led to the development of such an
instrument. It can be used by researchers to measure how care staff members work and their
proportion of time spent on each task in the setting of aged care facilities. This measurement
is important in contributing to our understanding about the effects of electronic information
systems on nursing practice. As demonstrated in our research, work activities in different
RACFs may vary by layout of the facility and also the terms used for various activities in
different countries or regions. Therefore, further validation of the work measurement tool is
required in any future application of our measurement instrument.
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ABSTRACT
Purpose. To date few studies have compared nursing home caregivers’ perceptions about the
quality of information and benefits of nursing documentation in paper and electronic formats.
With the increased interest in the use of information technology in nursing homes, it is
important to obtain information on the benefits of newer approaches to nursing
documentation so as to inform investment, organisational and care service decisions in the
aged care sector. This study aims to investigate caregivers’ perceptions about the quality of
information and benefits of nursing documentation before and after the introduction of an
electronic documentation system in a nursing home.
Methods. A self-administered questionnaire survey was conducted three months before, and
then six, 18 and 31 months after the introduction of an electronic documentation system.
Further evidence was obtained through informal discussions with caregivers.
Results. Scores for questionnaire responses showed that the benefits of the electronic
documentation system were perceived by the caregivers as provision of more accurate,
legible and complete information, and reduction of repetition in data entry, with
consequential managerial benefits. However, caregivers’ perceptions of relevance and
reliability of information, and of their communication and decision-making abilities were
perceived to be similar either using an electronic or a paper-based documentation system.
Improvement in some perceptions about the quality of information and benefits of nursing
documentation was evident in the measurement conducted six months after the introduction
of the electronic system, but were not maintained 18 or 31 months later.
Conclusions. The electronic documentation system was perceived to perform better than the
paper-based system in some aspects, with subsequent benefits to management of aged care
services. In other areas, perceptions of additional benefits from the electronic documentation
system were not maintained. In a number of attributes, there were similar perceptions on the
two types of systems.
Key words. Benefits, electronic documentation, evaluation, information quality, nursing
documentation, nursing information system, nursing home, residential aged care, long term
care.
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Introduction
Nursing documentation is an integral component of nursing and a pre-requisite for quality
nursing care. It is an important communication tool amongst caregivers in nursing homes and
between aged care providers and other healthcare professionals (Pelletier et al. 2002; White
2003; Schnelle et al. 2004). Documented evidence enables nursing managers to assess
whether care provided by individual caregivers was professional, safe and competent (White
2003; Schnelle et al. 2004). It also increases the visibility of nursing care activities (Crofton
& Witney 2004; Cheevakasemsook et al. 2006). Reimbursement for the provision of care
services also benefits substantially from having thorough and accurate nursing records (White
2003). Moreover, nursing records can serve as legal evidence in the event of a lawsuit (White
2003). They also facilitate research activities and setting of standards in nursing education
and clinical practice (White 2003). For these reasons, nursing documentation has to be
systematically implemented and continuously maintained.
Paper-based nursing documentation practice is time consuming. Records are often
illegible, missing or incorrect, which may lead to medical errors (Cheevakasemsook et al.
2006; Yu et al. 2008). Also, the manual documentation process is often repetitive and data
may not be easy to retrieve or update (Pelletier et al. 2002; Cheevakasemsook et al. 2006; Yu
et al. 2008). The paper record is thus incomplete and inadequate for supporting caregivers in
the provision of quality nursing care (Crofton & Witney 2004; Cheevakasemsook et al.
2006).
Since the introduction of information technology (IT) into nursing practice, various
applications have been developed and used by nurses with the hope of reducing paperwork
(Lee et al. 2002; Thede 2003), improving the quality of nursing data (Ammenwerth et al.
2003b; Lindner et al. 2007) and saving caregivers’ time (Bosman et al. 2003; Wong et al.
2003). However, most studies evaluating nursing information systems have concentrated on
the process of introducing technology into nursing care (Lee et al. 2002; Yu & Comensoli
2004; Keenan et al. 2005; Lee et al. 2005; Lee 2005). A few studies that have explored the
changes that might occur after the introduction of an electronic documentation system were
mainly focused on efficiency gains (Pabs et al. 1996; Menke et al. 2001; Ammenwerth et al.
2003b; Saarinen & Aho 2005).
Most evaluation efforts have been confined to hospital settings and results have varied due
to the differences in study designs, context and applications under study. To our knowledge,
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few studies have investigated caregivers’ perceptions about the quality of information and the
benefits of electronic documentation in RACFs. A gap therefore exists in knowledge about
whether IT investment in an RACF will bring in the benefits of improved information
management. This knowledge is essential in informing decisions by aged-care managers on
investment of scarce resources in health IT solutions. Therefore, the aim of this study was to
investigate whether there were any changes in caregivers’ perceptions about the quality of
information and benefits of nursing documentation before and after the introduction of an
electronic nursing documentation system.
Methods
Setting
The study was conducted at Warrigal Care Warilla, a 101-bed nursing home in Shellharbour,
New South Wales, Australia. There are two houses in the facility, a 56-bed dementia care
special house and a 45-bed normal nursing home house. Warrigal Care is a not-for-profit
aged care organisation that runs five nursing homes, and community aged care services.
An electronic documentation system was implemented in Warrigal Care Warilla in June
2007. The functions of this system included progress notes, care plans, handover sheets,
scheduled tasks and calculation of funding level.
Nine desktop computers were available for use by caregivers in the nursing home, four in
the normal nursing home house and five in the dementia care house. The electronic
documentation system was installed on each computer. The computers were connected
through the Internet, so that nursing records could be accessed from each of them. In the
dementia care house there were two computers at the nurse station, two in a spare room, and
one in the residents’ common room. In the normal nursing home section, two computers were
located at the nurse station, one in a spare room and one in the conference room. Each
caregiver was assigned a user name and password, and they could enter text using the
keyboard.
The process of introducing the electronic documentation system
A staged, train the trainer strategy was used to introduce the electronic documentation system
into Warrigal Care Warrilla. Ten staff members showed better basic computer skills as
indicated by the higher scores they acquired in the vendor conducted computer basic skill
test. They were chosen as super users to receive a one-week electronic nursing documentation
training provided by a trainer from the software vendor. They trained the rest of the
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caregivers in the nursing home how to use the electronic documentation system. Their
training strategy was hands-on, one-by-one training on a needs basis, until the trainee was
fully comfortable in using the electronic documentation system.
Progress notes were the first component of nursing documentation to be introduced. All
categories of caregivers, including registered nurses (RNs), endorsed enrolled nurses (EENs)
and personal care workers (PCWs) were required to enter progress notes in the computer.
After six weeks, electronic assessment forms and charts were introduced. Only RNs and
EENs were requested to lodge assessment forms and charts. In four to six months, the care
plan was introduced. Only RNs were involved in developing care plans. Therefore, by the
first post-implementation survey conducted six months after implementation, the facility was
in the process of introducing electronic care plans. At this period of time, although progress
notes were all electronic, some care plans and assessment forms were still on paper.
The introduction of the aged care funding instrument
In March 2008, a new funding instrument, the ‘Aged Care Funding Instrument’ (ACFI) was
introduced into aged care facilities in Australia to replace the old funding tool, the ‘Resident
Classification Scale’. According to the requirements of ACFI, standardized forms have to be
followed to enter assessment information about wandering, verbal behaviour, physical
behaviour, cognitive skills, depression, nutrition, mobility, personal hygiene, toileting,
continence, medication and complex health care (Department of Health and Ageing 2009) .
Although these forms were built into the electronic documentation system, in an effort to
reduce error, the direct care staff members were requested to enter data for these assessment
forms on paper. Then a senior staff member would transfer the data on paper into the
computer. Therefore, the components of manual documentation were increased after the
introduction of the ACFI funding tool.
By the time of the survey conducted 31 months into electronic documentation, the direct
care staff members only need to enter data on paper for four nursing assessment forms:
wandering, verbal behaviour, physical behaviour, and faecal and urine continence charts. The
rest of the information was directly entered into the electronic documentation system.
Therefore, 31 months into electronic documentation, all of the nursing records were entered
and stored in the electronic documentation system, either directly by the caregivers who
captured the data, or later on to be transferred from paper to the electronic system.
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Study Participants
The study participants consisted of the available caregivers in the nursing home, including
registered nurses (RNs), endorsed enrolled nurses (EENs) and personal care workers (PCWs).
Survey process
The staff members were surveyed using a questionnaire, developed from the previously
validated instruments by one of the authors (PY) (Yu et al. 2008). The questionnaire included
items measuring care givers’ perceived quality of information and benefits of either paper or
electronic documentation system. The face-value validity of the questionnaire was further
verified by the residential service manager (RSM), three RNs and two EENs in the facility.
The RSM, in collaboration with one RN and a clerk, distributed the questionnaires to the
available caregivers. The caregivers were instructed to complete the questionnaires and return
them in sealed envelopes to the administrative clerk to ensure anonymity and confidentiality
of the information provided. All of the completed questionnaires were kept in a locked
cabinet in the RSM`s office before being collected by the researcher. Following approaches
taken by the previous researchers (Ammenwerth et al. 2003a; Hunt et al. 2004), a periodic
evaluation was conducted in four stages. The first stage was three months prior to the
introduction of electronic documentation. The second, third and fourth stages were 6 months,
18 months and 31 months after the introduction of the electronic system, respectively. The
caregivers’ responses to the measurement items in the questionnaire were first coded and
entered into MS Excel, and then exported to the Statistical Package for Social Sciences
(SPSS) version 17.0.
The scores for overall information quality or benefits of the relevant documentation
system were calculated by adding the scores of all of the items measuring information quality
(5 items) or benefits (20 items), then dividing the sum by the number of measurement items
for the construct (divided by 5 for overall information quality and 20 for overall benefits),
respectively.
Structured interviews were conducted with all levels of care staff members in the facility
20 months into electronic documentation (on 23rd to 25th February 2009). In total 17 care staff
members were interviewed. All levels of managers with electronic documentation
experiences in Warrigal Care also received the interview.
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Measurement of variables
The caregivers’ demographics were measured in terms of their sex, age, job role, employment
status, work shift, length of work in aged care facilities and length of work in the nursing
home. The time taken for caregivers to use their electronic documentation system and their
comfort with it were also measured.
Caregivers’ perceptions about the quality of information from their nursing documentation
system were measured by a 7-point Likert scale using a previously validated instrument.
Twenty items were used to measure the benefits of nursing documentation by a 6-point Likert
scale. On these scales, one represents the most desirable, and 6 or 7 denote the least desirable
response.
Descriptive statistics and non-parametric statistical methods (Kruskal–Wallis test and
Mann–Whitney U test) were used for data analyses. Statistically significant differences were
assumed when a p value was less than 0.05. For the overall benefits of the documentation
system, 90% confidence level was assumed, with p value set to be 0.10. Structured interviews
were conducted with some care staff members to gather further information about their
experiences with paper based or electronic nursing documentation and to seek their
perceptions about both types of documentation system.
Results
In the period prior to electronic documentation, 32 of 50 caregivers (64%) participated in the
questionnaire survey. In each of the measurements conducted six months or 18 months into
electronic documentation, 25 of 50 caregivers (50%) responded. In the survey conducted 31
months after electronic documentation, 15 of 30 caregivers (50%) responded.
Six Registered Nurses (RNs), nine Endorsed Enrolled Nurses (EENs) and 17 Personal
Care Workers (PCWs) participated in the study before the introduction of the electronic
system. Four RNs, three EENs and 17 PCs participated six months after the implementation.
Three RNs, three EENs and 19 PCs participated in the survey 18 months after the
implementation. Two RNs, two EENs, seven PCWs and two other staff members (a
recreational activity officer and a record officer) participated in the survey 31 months after
the introduction of the electronic documentation system (see Table 1).
Interview data suggests that the caregivers were most happy with daily progress notes on
computer, because in principle any changes in care needs for a resident should be updated in
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a timely manner on progress notes; therefore, it is highly useful for understanding a resident’s
care needs. Each of the 17 caregivers who received the interview stated that progress notes
were simple and easy to use. Therefore, the introduction of electronic progress notes was
enthusiastically welcomed by the whole care team.
Entering information for assessment forms and care plans requires more in-depth
professional nursing knowledge and literacy in both English and the electronic
documentation; only EENs and RNs were involved in these complex documentation tasks.
There was no significant variation in most of the caregivers’ demographic characteristics
amongst the four data points except the shift they worked at the time of the surveys and their
experiences with the electronic documentation system (see Table 1).
The majority of respondents were female; three quarters were aged over forty years (see
Table 1). This age profile is consistent with the general age profile of the aged-care
workforce in Australia (Richardson & Martin 2004).
The shifts the respondents worked at the pre-implementation survey, at 6 months and 31
months post-implementation surveys were similar. The shifts the respondents worked at 18
months post-implementation survey were significantly different from the ones conducted preimplementation and 31-months post-implementation; fewer staff members who only worked
in the morning shift, and more staff members who worked in afternoon, night or both
morning and afternoon shifts participated in this survey compared with the other surveys.
The caregivers’ amount of months using their facility’s documentation system had
significantly increased in the survey conducted 18 months into electronic documentation
compared with the one conducted 6months post implementation. The value for this parameter
remained similar for the two surveys conducted 18 months and 31 months into electronic
documentation (see Table 1). The caregivers’ comfort with nursing documentation was
significantly improved after the introduction of the electronic documentation system (see
Table 1). None of the respondents reported “not comfortable at all” with nursing
documentation; whereas 21% of the respondents (n = 6) felt so when documenting in paperbased system. Six months into electronic documentation, about 80% of the respondents felt
“comfortable” or “very comfortable” with nursing documentation; and this high level of
comfort with nursing documentation was sustained at 18 months, and then at 31 months into
electronic documentation.
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Table 1 - The respondents’ demographic information
Respondents’
3 months before
6 months after
Characteristics
N (%)
N (%)
Sex
Female
28 (100%)
23 (100%)
Male
Age
Under 20
1 (4.0%)
20 to 29
3 (10.3%)
1 (4.0%)
30 to 39
2 (6.9%)
3 (12.0%)
40 to 49
12 (41.4%)
10 (40.0%)
50 to 59
10 (34.5%)
10 (40.0%)
60 and above
2 (6.9%)
Job role
PCW
16 (55.2%)
17 (68.0%)
EEN
7 (24.1%)
3 (12.0%)
RN
6 (20.7%)
4 (16.0%)
Manager
1 (4.0%)
Other
Employment status
Full time
10 (34.5%)
8 (32.0%)
Part time
13 (44.8%)
12 (56.0%)
Casual
6 (20.7%)
3 (12.0%)
Work shift on the day of answering the questions
Morning
21 (72.4%)
14 (63.6%)
Afternoon
5 (17.2%)
2 (9.1%)
Night
3 (10.3%)
Morning and afternoon
4 (18.2%)
Morning and night
2 (9.1%)
Length of work in aged care facilities
3 months to 1 year
2 (8.0%)
1 to 3 years
11 (37.9%)
8 (32.0%)
4 to 6 years
5 (17.2%)
4 (16.0%)
7 to 10 years
4 (13.8%)
5 (20.0%)
More than 10 years
9 (31.0%)
6 (24.0%)
Length of work in this aged care facility
Less than 3 months
1 (4.0%)
3 months to 1 year
4 (16.0%)
1 to 3 years
16 (55.2%)
7 (28.0%)
4 to 6 years
6 (20.7%)
6 (24.0%)
7 to 10 years
2 (6.9%)
4 (16.0%)
More than 10 years
5 (17.2%)
3 (12.0%)
Amount of months using your facility’s current documentation system
Less than 1 month
1 to 3 months
2 (8.0%)
4 to 5 months
4 (16.0%)
6 months
14 (56.0%)
Over 6 months
5 (20.0%)
Your comfort in using your facility’s current documentation system
Not comfortable at all
6 (20.7%)
Somewhat comfortable
13 (44.8%)
5 (20.8%)
Comfortable
4 (13.8%)
11 (45.8%)
Very comfortable
6 (20.7%)
8 (33.3%)

60

18 months after
N (%)

31 months after
N (%)

20 (90.9%)
2 (9.1%)

13 (92.9%)
1 (7.1%)

1 (4.0%)
3 (12.0%)
4 (16.0%)
6 (24.0%)
11 (44.0%)

2 (13.3%)
2 (13.3%)
2 (13.3%)
8 (53.3%)
1 (6.7%)

17 (73.9%)
3 (13.0%)
3 (13.0%)

7 (50.0%)
2 (14.3%)
2 (14.3%)
1 (7.1%)
2 (14.3%)

5 (20.0%)
16 (64.0%)
4 (16.0%)

6 (40.0%)
9 (60.0%)

6 (27.3%)
5 (22.7%)
4 (18.2%)
6 (27.3%)
1 (4.5%)

12 (80.0%)
2 (13.3%)
1 (6.7%)

2 (8.3%)
6 (25.0%)
4 (16.7%)
4 (16.7%)
8 (33.3%)

3 (20.0%)
1 (6.7%)
3 (20.0%)
8 (53.3%)

3 (12.0%)
7 (28.0%)
8 (32.0%)
3 (12.0%)
4 (16.0%)

3 (20.0%)
4 (26.7%)
3 (20.0%)
5 (33.3%)

1 (4.2%)
1 (4.2%)
1 (4.2%)
21 (87.5%)

15 (100%)

6 (24.0%)
14 (56.0%)
5 (20.0%)

2 (13.3%)
8 (53.3%)
5 (33.3%)

Caregivers’ perceptions about the quality of information from their documentation
system
The scores for the averaged ‘overall information quality’, the measured scores of accuracy
and the completeness of information from the nursing documentation system were
significantly more desirable six months after the introduction of the electronic system than
they were three months before implementation (see Table 2). The high level of positive
scores was maintained 18 and 31 months into electronic documentation.
Scores for caregivers’ perceptions about understandability of information were
significantly better at six months after than at three months before implementation. However,
the scores for this measurement 18 months into electronic documentation had returned to the
same level as those for the paper-based system. Interestingly at the survey conducted 31
months into electronic documentation, this score had jumped back to the same high level as
the one conducted at six months after implementation.
There was no significant difference in the before and after implementation scores for
perceptions about the relevance and reliability of information from the documentation
system.
Caregivers’ perceptions about the benefits of their nursing documentation system
Scores for caregivers’ perceptions of the benefits of the documentation system are given in
Tables 3 and 4. For three of the measurement statements – not much repetition in data entry,
the records are legible, has managerial benefits – the scores were significantly better than
those for the paper-based system after using the electronic system for six months, and
remained so after 18 and 31 months (see Table 3).
Interviews with managers at all levels of Warrigal Care, either the Corporate Office or
Residential Facility Management, have revealed the significant managerial benefit of
accessing resident information at a finger click. When nursing records were on paper, a
manager had to physically find and check nursing records if need arose. It was difficult to
identify patterns and trends in care needs and evaluate outcomes of care. Using the Webbased electronic documentation system, a manager with proper access rights could access a
resident’s record at a finger click. This had significantly improved management’s
understanding about an aged resident’s care needs. Some managers mentioned that the first
thing they did in daily work was to check the electronic records to identify areas that needed
management intervention. Some managers used the system’s usage information to identify
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caregivers’ training needs in nursing documentation. These managerial benefits of electronic
documentation can never be matched by a paper-based system.
Therefore, the managerial benefit of the electronic documentation was highly visible. The
significantly better scores acquired at six months into electronic documentation for the three
statements – puts all the information in one place, easy for information retrieval, offers
information when it is needed – were maintained 18 months later, but regressed to the similar
level as paper-based system after 31 months (see Table 3). Scores for the averaged overall
benefits of nursing documentation; the availability of information when needed and reduction
in documentation errors, the standardisation of forms and data and ease in developing care
plans were significantly better at six months after implementation than those for the paper
based system. However, at 18 months, scores for these measurement items had decreased to
levels similar to those obtained for the paper-based system. Thirty-one months into electronic
documentation, scores for the averaged overall benefits of nursing documentation,
availability of information when needed and reduction in documentation errors had returned
to a similar high level to those at six months after the implementation of the electronic
documentation system; however, the scores for the two measurement items – the
standardisation of forms and data and ease in developing care plans – remained the similar
level to those for the paper-based system, the same as those measured at 18 months into
electronic documentation. There were no significant differences between the before and after
implementation scores for the remaining survey items, which covered understanding of
residents’ needs, changes to care plans, efficiency of use, decision making ability and
communication between care workers (see Table 4).
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Table 2 - Scores for the caregivers’ perceptions on quality of information from their
documentation system 3 months before, 6, 18 and 31 months after the introduction of
the electronic documentation system and the p-value of Kruskal-Wallis Test on the
measurement scores amongst the four data points.

Measurement statement

3 months
before
Median
(interquartile
range)

Overall information quality

*a

Precision of information
from the current
documentation system

6 months
after
Median
( interquartile
range )

18 months
after
Median
( interquartile
range )

31 months
after
Median
( interquartile
range )

pvalue

4.00 (0.90)

b

3.30 (2.10)

b

b

0.009

a

4.00 (2.00)

b

3.00 (3.00)

b

b

0.010

a

4.00 (2.00)

b

3.00 (2.00)

b

b

0.009

a

4.00 (2.00)

b

2.00 (3.00)

ab

b

3.00 (2.00)

0.006

Relevance of information
from the current
documentation system

4.00 (3.00)

3.00 (2.00)

3.00 (2.00)

3.00 (2.00)

0.185

Reliability of information
from the current
documentation system

4.00 (2.00)

3.00 (2.00)

3.50 (2.00)

3.00 (2.00)

0.190

Completeness of
information from the
current documentation
system
Understanding information
from the current
documentation system

3.40 (1.80)
3.50 (1.00)

4.00 (1.00)

3.50 (2.00)

3.00 (2.00)
3.00 (2.00)

3.00 (2.00)

Note: Scores range from 1 = High to 7 = Low.
* The same superscript letter represents no significant difference in responses to a statement between two
measurement points (p>0.05); whereas different superscript letters denote a significant difference in responses
to a statement between two measurement points.
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Table 3 - Scores for the answers given by the caregivers about the benefits of their
documentation system 3 months before, 6, 18 and 31 months after the introduction of the
electronic documentation system, and the p-value of Kruskal-Wallis Test on the
measurement scores amongst the four data points, showing significant differences.

Measurement statement

Not much repetition in data entry.

3 months
6 months
18 months
31 months
before
after
after
after
Median
Median
Median
pMedian
(interquartile ( interquartile ( interquartile ( interquartile value
range )
range )
range )
range )
a
b
4.00 (2.00) b2.00 (1.00) b2.50 (2.00)
2.00 (2.00) 0.001

The records are legible.

a

3.00 (2.00)

Has no managerial benefit.

a

3.00 (1.00)

Puts all the information in one place.

*a

Easy for information retrieval.

b

2.00 (0.00)

b

b

0.000

b

4.5 (2.00)

b

b

0.002

2.00 (0.00)

1.50 (1.00)
4.00 (2.00)

3.50(2.00)

b

bc

a

3.00 (2.00)

b

Offers information when it is needed.

a

3.00 (2.00)

Overall benefits.

a

Offers resident information at any time.

2.00 (0.00)
5.00 (1.00)

2.00 (2.00)

ac

b

2.00 (1.00)

ab

2.50 (1.00)

0.031

b

b

ab

2.00 (1.00)

0.011

3.18 (0.78)

b

ab

1b

2.88 (0.80)

1

a

3.00 (2.00)

b

ab

b

2.00 (0.00)

0.008

Does not have many documentation errors.

a

4.00 (1.00)

b

ab

b

0.002

All forms and data are standardized.

a

2.00 (1.00)

b

ab

ab

2.00 (1.00)

0.047

Is easy to develop care plans.

a

4.00 (2.00)

b

ab

ab

2.50 (1.00)

0.020

2.00 (1.00)
2.00 (0.00)
2.85 (0.74)
2.00 (1.00)
2.00 (1.00)
2.00 (0.00)
2.50 (1.00)

3.00 (1.00)
2.70 (1.33)
3.00 (3.00)
3.00 (2.00)
2.00 (1.00)
3.00 (2.00)

2.00 (1.00)

2.00 (1.00)

0.000

0.089

Note: Scores range from 1= Strongly Agree to 6 = Strongly Disagree.
*The same superscript letter represents no significant difference in responses to a statement between two
measurement points (p>0.05); whereas different superscript letters denote a significant difference in responses
to a statement between two measurement points (p<0.05).
1

For the overall benefits of the documentation system, 90% confidence level was assumed, with p value set to be

0.10.
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Table 4 - Scores for the answers given by the caregivers about the benefits of their
documentation system 3 months before, 6, 18 and 31 months after the introduction of
the electronic documentation system, and the p-value of Kruskal-Wallis Test on the
measurement scores amongst the four data points, showing no significant differences

Measurement statement

Gives me clear understanding of
residents’ needs and problems.
Ease to edit/ revise care plans.

3 months
6 months
18 months
31 months
before
after
after
after
p-value
Median
Median
Median
Median
(interquartile ( interquartile ( interquartile ( interquartile
range)
range)
range )
range )
3.00 (2.00)
3.00 (2.00)
3.00 (2.00)
2.00 (1.00)
0.738
3.00 (2.00)

2.00 (1.00)

3.00 (2.00)

2.00 (1.00)

0.324

Is efficient to use.

2.50 (1.00)

2.00 (1.00)

2.00 (1.00)

2.00 (0.00)

0.481

Has increased my decision-making
capability.

4.00 (2.00)

3.00 (2.00)

3.00 (3.00)

3.00 (2.00)

0.873

Allows me to explore care alternatives
deeper and wider.

3.00 (2.00)

3.00 (2.00)

3.00 (3.00)

2.00 (2.00)

0.508

Has facilitated me to identify the
change of care needs for a resident in
a timely manner.

3.00 (3.00)

3.00 (2.00)

3.00 (2.00)

3.00 (1.00)

0.266

Improves communication between
care workers.

3.50 (3.00)

3.00 (3.00)

3.00 (2.00)

3.00 (3.00)

0.765

Facilitates the exchange of
experiences by reading records
entered by co-workers.

3.00 (1.00)

2.50 (1.00)

2.00 (1.00)

2.00 (1.00)

0.447

Improves communication between
different occupations.

3.00 (1.00)

3.00 (2.00)

3.00 (2.00)

2.00 (2.00)

0.256

Reduces personal contact between coworkers.

3.50 (2.00)

4.00 (2.00)

3.00 (2.00)

3.00 (3.00)

0.718

Note: Scores range from 1= Strongly Agree to 6 = Strongly Disagree.

The differences in perceptions about the benefits of electronic documentation amongst
the different categories of caregivers
No significant differences in perceptions about the quality of information were identified
amongst the three categories of caregivers: RNs, EENs and PCWs. Interestingly, PCWs gave
significantly more positive responses to six statements measuring different benefits of
electronic documentation than EENs. These statements include ease in developing care plans,
offering information at any time, ease in editing/revising care plans, putting all the
information in one place, having increased my decision making capability and facilitated me
to identify the change of care needs for a resident in a timely manner. Personal carers also
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responded significantly more positively than RNs in four statements: ease in developing care
plans; offering resident information at any time; ease in editing/revising care plans and
improving communication between care workers. The only significant difference in
perception between RNs and EENs was whether the documentation system had put all the
information in one place. The RNs were more positive in response to this statement than the
EENs
Table 5 - The measurement statements for which differences in answers about the
benefits of electronic documentation amongst the three categories of caregivers were
identified, the medium and interquartile range of the answer scores.
RN
* 3.00 (3.00)
a

a

EEN
3.50 (1.00)

b

PCW
2.00 (1.00)

Is easy to develop care plans.
Offers resident information at any time.

a

3.00 (2.00)

a

3.00 (2.00)

b

2.00 (1.00)

Easy to edit / revise care plans.

a

3.00 (2.00)

a

3.00 (2.00)

b

2.00 (1.00)

Puts all the information in one place.

a

2.00 (2.00)

b

Has increased my decision making capability.

ab

Has facilitated me to identify the change of care

Improves communication between care workers.

a

2.00 (0)

4.00 (0)

b

3.00 (1.00)

3.00 (1.00)

b

2.50 (1.00)

b

3.00 (2.00)

3.00 (2.00)

ab

3.00 (2.00)

a

a

3.00 (2.00)

ab

needs for a resident in a timely manner.

a

2.50 (3.00)

4.00 (3.00)

Note: Scores range from 1= Strongly Agree to 6 = Strongly Disagree.
* The same superscript letter represents no significant difference in responses to a statement between two
categories of caregivers (p>0.05); whereas different superscript letters denote a significant difference in
responses to a statement between two categories of caregivers (p<0.05).

Discussion
To our knowledge, this is the first study to compare caregivers’ perceptions about quality of
information and benefits of nursing documentation using a questionnaire survey before and
after the introduction of an electronic documentation system in a nursing home. All of the
caregivers participated in our study entered data into computers themselves. It is important
that all health care workers who provide information record it themselves (Hayrinen et al.
2008); therefore, this is a significant achievement for the organisation that implemented the
system.
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Compared with the paper-based system, the electronic system was perceived to have
provided the caregivers with legible, more accurate and complete information at all data
points. Repetition in data entry had been significantly reduced. As completeness and accuracy
are the two major criteria to measure information quality in information systems (Hayrinen et
al. 2008), the quality of information from the electronic documentation system is perceived
by the caregivers to be high.
The success of electronic health records depends on the quality of information available to
health care workers in making decisions about patient care and in the communication
between health care professionals during patient care (Hayrinen et al. 2008). The positive
feedback about quality of information from the electronic documentation system indicates
that the system had benefited aged care services for the aged residents.
The above benefits were validated by the results of the post-implementation surveys at
three data points, indicating that these benefits may be consistent and exclusive to the
electronic documentation compared with the previous paper based practice. These results are
consistent with the findings from the previous studies evaluating clinical information systems
in nursing practice (Lee et al. 2002; Ammenwerth et al. 2003b; Lindner et al. 2007).
Caregivers’ perceptions towards documentation six months into electronic documentation
were more positive than those measured later on. During this period, the facility was in the
process of moving paper based care plans onto the computer, therefore, information was
entered on both electronic and paper systems. It appears that the caregivers were fully
familiarised with the new electronic documentation systems, while they could still recall the
difficulties with paper-based documentation. Therefore, they were very enthusiastic about the
new electronic documentation practice and had highly positive perceptions. This data may
also suggest that six months is the time frame taken for an electronic documentation system
to be completely integrated into aged care services in residential aged care facilities.
The scores for the items measuring other benefits of documentation fluctuated at the data
points of 18 months and 31 months into electronic documentation. Sometimes the improved
perceptions were maintained 18 months later, then dropped to a similar level to that for the
paper-based system 31 months later, or vice versa. This suggests that further realisation of
other major benefits of electronic documentation, such as putting all the information in one
place, improvement in information retrieval, offering information when it is needed, reducing
documentation errors, standardisation of forms and data and ease in developing care plans,
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may involve more managerial interventions than simply introducing an electronic
documentation system. It may also suggest that merely moving the paper-based nursing
records onto computer was not sufficient to realise all of the potential benefits of electronic
documentation. Decision support functions may be needed to realise quality improvement
from electronic systems, as found by Zhou et al. (2009).
The introduction of the new funding model nine months into electronic documentation had
led to an increased amount of paper work; this might be the reason for the perceived
reduction of benefits in some aspects 18 months into electronic documentation. Obviously
documenting in both electronic and paper-based systems had led to increased complexity of
documentation, a practice that makes coordination of data difficult, using a system that has
the drawbacks of both paper and electronic records (Smith & Hague 2006).
However, 31 months into electronic documentation, although the scores for some
measurement items bounced back to the similar high levels to those at six months, scores for
some items did not improve. For other items, although the scores were high at 18 months,
they regressed to levels similar to those for the paper-based system. A possible explanation
might be that there were caregivers leaving the nursing home either on retirement or
resignation and new ones taking up the positions all the time. Such movement of care staff
members is common in Australian nursing homes, as indicated by the similar length of work
for the respondents from the aged care facility at each of the four survey data points (see
Table 1). If the new caregivers were not adequately trained to use the electronic system, it
could negatively affect their perceptions towards its benefits (Terry et al. 2008). These results
may suggest that continuous education and training on documentation are essential for
maintaining the quality of electronic nursing documentation.
The caregivers’ perceptions about other documentation features were similar for both the
electronic and the paper systems. There could be several reasons to explain this: first, these
results reflect the reality; second, the caregivers usually acquire residents’ information
verbally during shift handover. Previous studies have also found that nursing staff prefer oral
to any other media to communicate their nursing care details (Brooks 1998; Ehrenberg 2001;
Pelletier et al. 2002). In the study facility, PCWs seldom referred to the written records unless
necessary, such as when returning from annual leave. Therefore, the relevance of nursing
records to their care practice may not be obvious. As most of the frontline caregivers did not

68

often actively use information stored in the nursing records to guide their aged care service
delivery, this has significantly undermined the value of electronic documentation.
Discussion with caregivers identified that they normally documented resident’s
information at the end of a shift based on memory, as reported by Crofton and Witney
(Crofton & Witney 2004). Thus it is likely that the recording of change of care needs for a
resident may not be timely, leading to incomplete or irrelevant information that is unreliable.
According to the nursing manager and staff members, lack of time attending to all their
nursing chores in a shift is the major cause for this behaviour. This documentation behaviour
was one of the reasons for the introduction of electronic documentation: timely
documentation at the point of care. However, due to the limitation in time management and
the inconvenience of multitasking when attending to a resident, this aim did not appear to
have been achieved in the study facility.
Having said that, the PCWs were significantly more positive about some benefits of
nursing documentation than either RNs or EENs (see Table 5). The PCWs’ perceptions that
electronic documentation system had offered them information at any time and improved
communication between care workers appear to be valid claims. This is because in paperbased documentation system, only one file recording a particular piece of information about a
specific resident was available for the whole care team. Being the staff members with the
lowest rank in the organisational hierarchy, it is likely that PCWs had the least chance of
obtaining a specific piece of information for a resident if the information was simultaneously
requested by a caregiver who was higher in the organisational hierarchy.
As electronic records were legible, the last five records could be immediately brought up
on screen, and this had significantly increased PCWs’ access to resident information. As
such, electronic documentation has the indirect benefit of reducing the divide in access to
information caused by caregivers’ difference in positions in an aged care facility. As
mentioned in Section 2, PCWs were only involved in entering data into progress notes, the
simplest function to use. They did not need to use more sophisticated functions such as
assessment, care planning and reporting. This may explain why the PCWs were happier with
electronic documentation than the other two categories of caregivers.
It appears that EENs were less positive about the benefits of electronic documentation than
the other two categories of caregivers. The reason for this difference is yet to be identified.
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Another significant benefit of electronic documentation compared with paper-based
practice appears to be simplifying documentation for all categories of the caregivers. This
benefit was evidenced by the significantly higher comfort level the caregivers had with the
electronic documentation system at all three data points compared with that in the paper
based system. Caregivers also expressed their satisfaction with the ease of following the
documentation procedures in the electronic documentation system, and the increased
convenience of learning their peers’ best documentation practice because of increased
legibility and access to information such as progress notes.
Limitations
The study was confined to a single nursing home and thus the results may not be
generalisable to all nursing homes. The findings from our study are based on self-reported
opinions from aged care workers. Although self-reported measures have been viewed as a
relevant indicator for understanding work force acceptance of IT innovation (Wu et al. 2007),
data acquired was subjective. We need to be aware that even though caregivers perceived that
there was improvement in quality of information and felt that the electronic documentation
system was beneficial, this does not necessarily mean that there is actual improvement in
terms of quality of information and actual benefits of the electronic documentation system
compared to the paper-based system.
The caregivers completed the questionnaire at their own chosen time and place, thus there
were possibilities for them to share answers with their peers. To eliminate their hesitation in
providing personal opinions, we provided the caregivers with an information sheet before
getting their consent to complete the questionnaire. The information sheet clearly outlined the
importance of the participants providing their independent responses.
The questionnaire survey was designed for research purposes, completing it or not was
completely voluntary as clearly stated in the information sheet; therefore, we did not acquire
information about the characteristics of the caregivers who completed the survey and those
who did not.
The questionnaire contained pre-coded answers. This might have limited caregivers’
responses. However, the questionnaire used in this study was a slight modification of a
validated instrument by one of the authors (PY) (Yu et al. 2008), which has been shown to be
capable of providing valid and reliable results. The sensitivity of the questionnaire was also
validated by its capacity to indicate the differences in responses between different data points.
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The sample size for each of the four data collection points was relatively small, but
statistically they were considered adequate for providing valid results. Although the response
rate was somewhat limited, it was, in fact, similar to that of previous studies on IT acceptance
in healthcare professionals (Gagnon et al. 2003).
We were unable to find conclusive evidence based on this longitudinal questionnaire
survey that the introduction of electronic documentation to a nursing home resulted in
efficiency gains. A possible reason for this could be that both manual and electronic systems
were used concurrently, particularly in the period leading up to the third measurement, when
ACFI was introduced, as mentioned in Section 2. This practice might have increased the time
spent by caregivers on nursing documentation tasks.
Further study using other methods, such as measuring work activity and time, and
quantitative measurement of the quality of nursing documentation system, would have
provided further insights about the similarities and differences between electronic and paperbased documentation practice. The research team is currently using these measurements to
acquire objective evidence about efficiency and quality of nursing documentation.
The measurement instrument for this study used 7 and 6 point Likert scale to measure the
caregivers’ perceptions about their electronic system in terms of quality of information and
benefits of the system respectively. These differences introduced inconsistency in the
methodology section. However, the differences in the scale of measurement were reconciled
in the survey conducted in a larger project that was conducted afterwards.
Conclusions
The caregivers felt significantly more comfortable with electronic nursing documentation
than writing on paper after using the electronic system for six months. The benefits of the
electronic documentation system were perceived by the caregivers as providing more legible,
accurate and complete information. There were also perceptions of reduced repetition in data
entry and more managerial benefits. However, caregivers’ perceptions of their
communication and decision-making ability remained the same no matter whether they used
an electronic or a paper-based documentation system.
Improvement in some aspects of caregivers’ perceptions about the quality of information
and benefits of nursing documentation was most obvious in the measurement conducted six
months into electronic documentation, indicating that the practice change associated with the
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introduction of the electronic documentation system was relatively mature six months later.
However, some of the perceived improvements were not maintained 18 months or 31 months
after the implementation of the electronic system. Concurrent use of both manual and
electronic systems during the study period may have contributed to the limited perceived
benefits from the electronic documentation system 18 months into electronic documentation.
The regression in perceptions about some benefits of electronic documentation 31 months
later suggests that realisation of most benefits of electronic documentation involves more
managerial interventions, such as education and training care staff members, than merely
introducing the new electronic documentation system.
Ethical considerations
All procedures used in this study were approved by the Human Research Ethics Committee,
University of Wollongong, Australia, and complied with the National Health and Medical
Research Council National Statement on Ethical Conduct in Research Involving Humans,
1999.
Summary points
What was known before the study?
• Paper-based nursing documentation is time consuming, illegible, inaccurate and thus
incomplete in supporting caregivers in providing quality nursing care.
• Electronic documentation has potential to improve the quality of nursing records in terms of
legibility, completeness and comprehensiveness of data.
• An electronic documentation system has the potential of reducing caregivers’ charting time.
What this study has added to the body of knowledge?
• An electronic documentation system performs better than a paper-based system in some
aspects of nursing documentation. In other areas, additional benefits from the electronic
documentation system may not be sustained, while in some areas, there may be no difference
between using either of the systems.
• Concurrent use of both manual and electronic nursing documentation could limit the benefits
of using an electronic documentation system.
• The role of nursing documentation in facilitating communication and care decision-making
is yet to be realised.
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ABSTRACT
Aim. This article is a report of a study to examine how nursing staff spend their time on
activities in a nursing home.
Background. Few studies have investigated how nursing staff spend their time on activities
in a nursing home. Such information is important for nurse managers in deciding on staff
deployment, and for evaluating the effects of changes in nursing practice.
Method. A work sampling study with an observational component was undertaken in 2009
with caregivers at a nursing home.
Results. A total of 430 activities were recorded for Registered Nurses, 331 for Endorsed
Enrolled Nurses, 5276 for Personal Carers, and 501 for Recreational Activity Officers.
Registered Nurses spent 48.4% of their time on communication and 18.1% on medication
management. Endorsed Enrolled Nurses spent 37.7% on communication and 29.0% on
documentation tasks. Communication was the most time-consuming activity for Recreational
Activity Officers and Personal Carers, except that Personal Carers in a high care house spent
more time on direct care duties. Hygiene duties and resident interaction were more frequently
multitasked by the caregivers in high care than in low care house.
Conclusion. Nursing staff value their face-to-face interaction for successful care delivery.
There is need, however, to investigate the effects of this form of communication on quality of
care given to residents. Differences in multi-tasked activities between high care and low care
houses should be considered when deploying staff in a nursing home.
Key words. Activity, nurse, nursing home, observation, work sampling
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What is already known about this topic
 How nursing staff utilize their time on activities in a nursing home is a major
determinant of the quality of care for residents.


The amount of time required for a nursing staff to spend on each activity in
nursing practice is important information for a nurse manager in staff scheduling
and task allocation.



Nursing staff activities in nursing homes are well defined, but there is little
understanding about their exact workload due to a lack of knowledge about how
long each activity will take.

What this paper adds
 This study identified all of the activities for the nursing staff in a nursing home
and grouped them into eight categories.


It gives evidence about how nursing staff in high and low care houses spent their
time in a morning shift.



Almost all the nursing staff with different care duties in both the high and low
care houses spent more time on communication activities than on any other
tasks.



Multi-tasking with two or more activities performed in parallel is part of the
working life for nursing staff in a nursing home.



There is an important difference in nursing staff time on most activities in high
and low care houses of a nursing home.

Implications for practice and/or policy
 The differences in the amount of time required on activities between the high
and low care houses should be considered when preparing duty roster, and when
allocating nursing staff to various houses in terms of their numbers and skill
mix.


For a complete picture of how nursing staff use their time at work, all their
activities should be identified and included in an instrument for measuring the
tasks.
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Introduction
To date, few studies have investigated how nursing staff spend their work time on activities
in a nursing home. With the increasing number of physically and cognitively impaired older
adults in nursing homes (de Meijer et al. 2009), and the shortages of nursing staff in these
settings (Hussein & Manthorpe 2006), nursing managers need this information to help them
decide on staff scheduling and task allocation, and in evaluating the impact of any proposed
or implemented changes in nursing practice.
Background
Information about the amount of time nursing staff spend on various activities is important
for nurse managers (Urden & Roode 1997; Duffield & Wise 2003). It provides them with
evidence to maximize productivity by evaluating the appropriateness of staff deployment,
skill mix and whether there is any need for job re-allocation, staff employment or changes in
the model of care delivery (Urden & Roode 1997). Furthermore, the information is needed in
evaluating changes in nursing practice following the introduction of a new system, to assess
the effectiveness of the new system.
To date, the majority of studies providing such information have been confined to hospital
settings (Duffield et al. 2005; Chaboyer et al. 2008; Williams et al. 2009). For example, an
observation of nursing staff activities on medical wards in two hospitals in Australia found
that 47.3% of their time was spent on indirect care tasks (activities related to patient care but
undertaken away from patients), 33.2% on direct care (patient care activities in close
proximity to the patient), 13.5% on personal (i.e. break), and 6.0% on unit-related activities
(i.e. meetings) (Chaboyer et al. 2008). To our knowledge, few such studies have been
undertaken in nursing homes and thus there is limited understanding about how caregivers
spend time in this setting.
A recent study (Thomson et al. 2009) examined time spent by nursing staff on medication
administration in a nursing home. Nursing staff required about 29.5–40.9% of time per day to
complete their medication administration for 20 residents. Another study (Pelletier et al.
2005) conducted in aged care wards in two hospitals in Australia focused on documentation
and verbal communication of care. Nursing staff spent 6.8–7.5% of their time on
documentation and 14.5–16.0% on communication. However, these findings from hospitals
may not be relevant to the care of older people in a nursing home.
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Thus, while there is increased understanding about workforce issues in nursing homes
(Jackson et al. 2002; Hegney et al. 2006; Hussein & Manthorpe 2006), the workload of
nursing staff remains poorly understood. The purpose of this paper is to report our research
findings about the distribution of nursing staff time on all activities in a nursing home.
The study
Aim
The aim of the study was to determine how nursing staff utilize their time on activities in a
nursing home.
Design
Work sampling with an observational component was used in this study. This technique was
first developed by Tippett in 1935 for use in industrial engineering and management (Abdella
& Levine 1954). It requires a trained observer or a team of observers to use a predefined
classification of activities in recording the specific activity being undertaken
at a particular time, based on predefined or randomly selected time intervals.
Setting
The investigation was conducted at a not-for-profit 110 bed RACF in Australia. There are
two houses at the facility. The first is a 53-bed high care house for the older people who fully
depend on caregivers to accomplish their physical activities of daily living (ADL), such as
getting out of bed and showering. The second is a low care house with 11 beds for the older
people with dementia and 46 beds for older people who require minimal care assistance.
Sample size and power
The study was designed to capture the least often occurring activity for nursing staff in a
nursing home. This was necessary in obtaining a representative number of observations for
each task, to allow reliable statistical inferences to be made. In the high care house, the least
frequent activity was ‘care assessment’ that occurs 8% of the total time of observations,
based on findings from a pilot study for developing a data collection tool for this research. A
probability of 50% was used in calculating the required number of observations for the low
care house based on recommendation from the World Health Organization (WHO) for
investigations with no baseline information (Lwanga & Lemeshow 1991). Using the formula
recommended by Sittig (2005) (n = P(1 - P)/σ2), a total of 2944 and 2500 observations were
required for the high care and low care house, respectively. To obtain this number of
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observations, a minimum of 588 observations per day were required in the high care house
and 500 observations in the low care house.
Participants
The nursing staff working a day shift (from 6.45 am to 3.15 pm) in the high care house
included Registered Nurses (RNs), Endorsed Enrolled Nurses (EENs), Personal Carers (PCs)
and Recreation Activity Officers (RAOs). Nursing staff in the low care house were RAOs
and PCs. All the nursing staff agreed to participate in the study. Caregivers working on
afternoon or night shifts were excluded from the investigation as well as staff on orientation,
on stand-by assisting with activities on the floor and RNs assigned to administrative tasks.
Development and validation of the measurement instrument
Potential activities for caregivers were identified from previously published instruments
(Bosman et al. 2003; Korst et al. 2003; Pelletier & Duffield 2003). The activities were
grouped into five categories: direct care, oral communication, documentation, indirect care
and personal activities. The list of activities and classifications were validated in a different
nursing home (a high care home) under the same management group as the current study
facility. The face validity of the tool was validated through a discussion with the Residential
Service Manager. Further validation was carried out in a meeting with two RNs, one EEN
and five PCs. This helped confirm the definitions of categories of activities. For insight into
time needed for medication management, we separated medication related tasks from direct
care and documentation categories to form a medication management category. Activities
under this category included medication preparation/administration and documentation. A
pilot study was undertaken using direct observation of activities for 3.5 hours per day on
three consecutive days. The same observer who conducted observations for the current study
made these observations. Findings from the pilot study helped in confirming completeness of
the tool and clarifying the identified activities and classifications.
A further refinement of the measurement tool was carried out at the study site in a meeting
with the Residential Service Manager, four senior RNs and two EENs to determine content
validity for the study facility. The group recommended modifications of the measurement
tool including additional categories of ‘in-transit’ and ‘others’, and the inclusion of RAOs in
the study as participants. The resulting instrument contained 48 activities that were grouped
into eight categories (Table 1).
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Table 1 - The categories of nursing staff work activities in a day shift
Categories
Direct care activities

Work activities and definitions
All nursing activities performed in the presence of a resident and/or relative,
for example, nutrition/enteral feeding, assessment, hygiene/oral
care/bathing/toileting/shaving

Medication
administration
Communication activities

All medication related activities including preparation/administration, and
documentation

All activities related to oral communication such as sharing information about
a resident/de-briefing, discussion with allied health workers, receiving a
phone call/making a phone call and staff orientation

Documentation activities

All activities related to paper-based documentation including taking records
from the storage place, flipping through to identify the correct page and
reviewing resident information/reading notes/viewing results

Indirect care activities

All activities that are not resident specific such as identifying correct supplies,
packing supplies to trolley, re-stocking supplies in residents’ cupboards, and
equipment set up/sling set-up/shower chair set-up

Personal activities

All activities unrelated to residents, for example personal errands, meal breaks
and making telephone calls

In-transit

Time between tasks, such as time spent walking in corridor

Others

Tasks not classified anywhere above
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Data collection
Data collection was carried out over a period of 5 days (Monday, Tuesday, Wednesday,
Saturday and Sunday) in 2009. Observations were made from 6.45 AM to 3.15 PM (8.5
hours) on each day of study.
Study procedures
Prior to actual data collection, the observer visited the nursing home on two different days
and the Residential Service Manager introduced her to the nursing staff working in the low
and high care houses in their handover shift meeting. This enabled the observer to familiarize
with the nursing staff. It also enabled the nursing staff to become comfortable with the
observer, which could potentially minimize the ‘Hawthorne effect’ and lead to an accurate
recording of nursing care activities by the observer. The observer explained the purpose and
method of study to the nursing staff and invited them to participate in the investigation. An
information sheet about the study was given to each nursing staff before consent was sought.
Observations in the high care house were conducted at an interval of 9 minutes per hour
and in the low care house, an interval of 5 minutes per hour. Following the same route in both
high and low care houses, the observer recorded all activities being undertaken by every
nursing staff in each round of observation. The performance of two or more duties at the
same time was recorded as multi-tasking. Brief communication between the observer and a
nursing staff to clarify an activity being undertaken was allowed when necessary. The
observed activities for the nursing staff were recorded on a tabular data collection form using
a unique code number allocated to each task. The tabular form contained information about
the day and date of observation, period of observation, the section of the house observed and
whether a staff member under observation was an RN, EEN, RAO or PC. A dash (-) was used
to denote a nursing staff who was not observed during a given round of observation. A
maximum of 68 and 136 rounds of observations were made per day in the high care and the
low care houses, respectively, during the 8.5-hour observation period. This gave rise to a
daily average of 712 and 590 observed activities in the high care and low care house,
respectively.
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Ethical considerations
Based on the approval given by the nursing home and the management group the facility
belongs to, ethical approval was granted by the ethics committee of the participating
university in the study.
Data analysis
Raw data were entered into an Excel spreadsheet and exported to a Statistical Package for
Social Sciences (SPSS) 15.0 (SPSS Inc., Chicago, IL, USA) for analysis. The percentage of
time spent on each activity was calculated using descriptive statistics. Comparison of
differences was conducted using Pearson’s chi-square test. Statistically significant differences
were assumed when the P value was <0.05.
Results
Seventy-five nursing staff, including 13 RNs, four EENs, 52 PCs, and six RAOs were
observed for a period of 5 days. A total of 6538 observations of nursing staff activities were
recorded during this period. Overall, nursing staff spent 39.7% of their time on
communication followed by time on direct care (25.9%), then documentation activities
(10.4%). The remaining time was utilized on indirect care (6.4%), in-transit (6.4%),
medication management (5.7%), personal (5.1%) and other nursing activities (0.4%).
We compared the proportion of time spent by nursing staff on various activities in the high
and the low care houses. Nursing staff in the high care house spent significantly more time on
direct care activities (32.8% vs. 17.6%; P < 0.01) than their counterparts in the low care
house. The nursing staff in the low care house spent significantly more time on
communication (43.9% vs. 36.3%; P < 0.01), medication management (8.0% vs. 3.8%; P <
0.01), and in-transit between tasks (8.7% vs. 4.5%; P < 0.01) than nursing staff in the high
care house. There was no important difference between the two houses in the proportion of
time spent on documentation, indirect care, personal and other nursing duties.
Time spent on different activities by nursing staff working in the high and low care
houses
As there were differences between nursing staff working in the high and low care houses in
the proportion of their time spent on most activities, subsequent analysis was conducted
separately for each house. Table 2 shows a distribution of the proportion of time spent on
various tasks by the different nursing staff in the high care house. The RNs spent 48.4% of
their time on communication followed by time on medication management (18.1%) and
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documentation (17.7%). The EENs spent most of their time on communication activities
(37.7%) followed by documentation (29.0%) and medication management (17.8%). The PCs
spent 40.2% of their time on direct care activities followed by communication (34.4%) and
indirect care tasks (8.9%). The RAOs utilized most of their time on communication (32.4%),
followed by time on direct care (29.4%) and documentation activities (12.7%).
In the low care house, the most time consuming activity for the PCs was communication
(42.6%), followed by direct care (14.9%), then documentation tasks (11.8%). The RAOs
utilized 51.9% of their time on communication, followed by direct care (34.3%) and
documentation activities (4.5%) (Table 3).
Table 2 – The proportion of time spent on activities by nursing staff in the high care
house of the nursing home
Number of observations (%)
RNs
208 (48.4)

EENs
123 (37.7)

PCs
938 (34.4)

RAOs
33 (32.4)

Medication management

78 (18.1)

59 (17.8)

0

0

Documentation

76 (17.7)

96 (29.0)

177 (6.5)

13 (12.7)

Direct Care

33 (7.7)

16 (4.8)

1097 (40.2)

30 (29.4)

Personal

22 (5.1)

26 (7.9)

136 (5.0)

4 (3.9)

In-transit

13 (3.0)

9 (2.7)

131 (4.8)

8 (7.8)

Indirect care

0

1 (0.3)

244 (8.9)

3 (2.9)

Others

0

1 (0.3)

4 (0.1)

11 (10.8)

Total observations

430

331

2727

102

Activities
Communication
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Table 3 – The proportion of time spent on activities by personal carers and recreational
activity officers in the low care house of the nursing home
Number of observations (%)
Activities

PCs

RAOs

Communication

1086 (42.6)

207 (51.9)

Direct Care

381 (14.9)

137 (34.3)

Documentation

300 (11.8)

18 (4.5)

Medication management

237 (9.3)

0

Indirect care

161 (6.3)

9 (2.3)

In-transit

239 (9.4)

17 (4.3)

Personal

134 (5.3)

10 (2.5)

Others

11 (0.4)

1 (0.3)

Total observations

2549

399

Multi-tasking
The nursing staff in the high care house spent 27.6% of their time multi-tasking in which two
or more activities were performed at the same time. Of the top ten most frequently multitasked activities in this house, 60% were between the categories of direct care and
communication (Table 4). For example, resident interaction and hygiene activities (15.0% of
time). These activities were multi-tasked by PCs and RNs. The other multi-tasked activities
were in the categories of direct care, medication management and communication,
communication and in-transit between tasks, communication and indirect care activities.
Nursing staff in the low care house spent 18.1% of their time multi-tasking. Of the top ten
most frequently multitasked activities, 40% were between the categories of direct care and
communication (Table 5). For example, resident exercise and talking to an older person
(13.2% of time). These activities were more frequently multi-tasked by RAOs than PCs. The
other multi-tasked activities were between the categories of medication management and
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communication, communication and in-transit between tasks, direct care and indirect care
tasks, communication and documentation activities.

Table 4 - Details of the most frequently multi-tasked activities in the high care house by
the classification of activities and the categories of nursing staff*

Classification
of activities
Direct care and

Activities

communication

resident interaction

Observed number of multi-tasking (%)
RNs
EENs
PCs
RAOs
(n = 111) (n = 79) (n = 780)
(n = 21)

Total
(n= 991)

3 (2.7)

0

146 (18.7)

0

149 (15.0)

2 (1.8)

0

76 (9.7)

3 (14.3)

81 (8.2)

1 (0.9)

0

22 (2.8)

13 (61.9)

36 (3.6)

0

0

28 (3.6)

1 (4.8)

29 (2.9)

5 (4.5)

6 (7.6)

17 (2.2)

0

28 (2.8)

1 (0.9)

1 (1.3)

24 (3.1)

0

26 (2.6)

Hygiene duties and

tasks
Nutrition duties and
resident interaction
Resident exercise and
resident interaction
Nutrition duties and
co-ordination of care
Assisting
nursing
and

with
procedures
resident

interaction
Hygiene duties and
co-ordination of care
n, total observed number of multi-tasking
* Only the top ten multi-tasked activities are presented
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Table 4 - (continued)

Observed number of multi-tasking (%)
Classification
of activities

Activities

Direct care duties

Hygiene

RNs
(n = 111)

EENs
(n = 79)

PCs
(n = 780)

RAOs
(n = 21)

Total
(n= 991)

1 (0.9)

0

84 (10.8)

0

85 (8.6)

28 (25.2)

21 (26.6)

0

0

49 (4.9)

2 (1.8)

1 (1.3)

30 (3.8)

1 (4.8)

34 (3.4)

0

1 (1.3)

19 (2.4)

0

20 (2.0)

duties and
assisting with
procedures in
nursing
Medication

Preparation/ad

management and

ministration

communication

and resident
interaction

Communication

Co-ordination

and in-transit

of care and in-

between tasks

transit
between task

Communication

Co-ordination

and indirect care

of care and

tasks

equipment setup

n, total observed number of multi-tasking
* Only the top ten multi-tasked activities are presented
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Table 5 - Details of the most frequently multi-tasked activities in the low care
house by the classification of activities and the categories of nursing staff *
Observed number of multi-tasking (%)
Classification
of activities
Direct care and

Activities

communication

interaction

Resident exercise and resident

PCs
(n = 415)

RAOs
(n = 119)

Total
(n= 534)

8 (1.9)

62 (52.1)

70 (13.2)

52 (12.5)

0

52 (9.7)

14 (3.4)

17 (14.3)

31 (5.8)

11 (2.7)

11 (2.7)

22 (4.1)

51 (12.3)

0

51 (9.6)

32 (7.7%)

4 (3.4%)

36 (6.7%)

30 (7.2%)

3 (2.5%)

33 (6.2%)

10 (2.4)

0

10 (1.9)

0

10 (2.4)

10 (1.9)

tasks
Hygiene duties and resident
interaction

Nutrition duties and resident
interaction

Nutrition duties and coordination of care
Medication

Preparation/administration and

management and

resident interaction

communication
Communication

Co-ordination of care and in-

and in-transit

transit between tasks

between tasks
Resident interaction and intransit between tasks
Direct and indirect

Assisting with nursing

care tasks

procedures and bed making

Communication
and documentation
tasks

Resident interaction and writing
progress notes

n, total observed number of multi-tasking
* Only the top ten multi-tasked activities are presented
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Discussion
This study was conducted in a single nursing home and this may limit the generalizability of
the findings. The study was also confined to a day shift. There may be differences in time on
activities for nursing staff working in the afternoon and night shifts; therefore, the pattern
identified in the day shift may not be applicable to the other two shifts.
However, most activities in a nursing home take place in a day shift and thus the study
findings are considered relevant to routine nursing home practice. Our investigation used a
work sampling technique to measure the distribution of nursing staff time activities. This
method is useful in measuring time on activities in health care; many observations can be
recorded in a short period, thus increasing representativeness of the data obtained. However,
time obtained is an estimate and not the exact time on a given activity. Our study obtained a
large sample size, thus, we consider our estimate of time on activities to represent the time
nursing staff spent on activities in a morning shift.
This investigation used a single observer to record observations, which may incur personal
bias. However, inter-rater reliability testing achieved a high score (Munyisia et al. 2010),
suggesting the observer’s recording is trustworthy. The participants in observational studies
have a tendency to change their work behaviours after sighting an observer (“the Hawthorne
effect”) (Finkler et al. 1993; Pelletier & Duffield 2003). To minimize the impact of this effect
in our study, the observer talked to the nursing staff in their handover shift meeting about the
importance of the investigation, reassured them about the purpose of the study, and that the
study was not meant to seek faults. Moreover, as the level of work was intense in the nursing
home, the nursing staff needed to make every effort to complete their duties in a shift, which
made it difficult for them to alter and maintain certain work behaviour.
The study aimed to give a broad overview of how nursing staff spend time on activities in
a nursing home. Details of activities including skills needed for each task were not considered
in grouping of activities. This would have increased our understanding of the contribution of
different levels of nursing staff to activities in a nursing home.
The study explored the time nursing staff spent on activities in a nursing home. Similar
investigations undertaken by previous researchers were confined to particular activities. For
example, Cardona et al. (1997) investigated time on direct care, indirect care and personal
activities; Pelletier et al. (2005) concentrated on documentation and communication tasks,
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whereas Thomson et al. (2009) confined their study to medication administration. This is the
first study reporting all possible activities that a care staff member in a nursing home might
undertake.
Our study showed communication to be the most time consuming activity for almost all
the nursing staff (RNs, EENs, PCs and RAOs) in both high and low care houses. This is not
unexpected as research has showed oral communication to be the preferred means of passing
information amongst nursing staff in nursing practice (Pelletier et al. 2005). An explanation
for this finding may be based on our study experience in nursing homes. These settings are
complex communication environments involving several groups of people (nursing staff,
residents and their families and other people including allied health personnel) and
unexpected events such as a fall of a resident. Moreover, nursing staff in these settings have a
tendency to communicate while performing other duties. The unpredictable and complex
communication space means that nursing staff constantly communicate amongst themselves
and with other people about a resident’s current care needs and subsequent care plans so that
they can work collaboratively in caring for the resident.
Compared with the previous findings in nursing (Whittington & Mclaughlin 2000;
Pelletier et al. 2005; Westbrook & Ampt 2008), this study showed that nursing staff spent
more time on communication. For example, in a study investigating documentation and
transfer of information in two aged care wards in a hospital, 14.5–16.0% of the nursing staff
time was used on oral communication (Pelletier et al. 2005). Other investigations of time
expenditure for the nursing staff in hospital settings have reported between 19.8% and 23.4%
of time on communication activities (Whittington & McLaughlin 2000, Westbrook & Ampt
2008). This variation in time may be attributed to differences in study settings, classifications
of activities, definition of activities and even how the study findings are reported. For
example, in the study by Pelletier et al. (2005), nursing staff members’ oral handover and
communication with other health professionals were reported as separate entities under the
classification of indirect care activities. In our study, however, these activities were recorded
separately but grouped into the main category of oral communication.
Direct care activity, which is perceived to be the main responsibility of nursing staff in
nursing practice (Crofton & Witney 2004), was the second most time consuming activity
(25.9% of time) at the nursing home where the study was undertaken. This is contrary to
findings from other studies, mostly in hospital settings, which have showed that nursing staff
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spend most of their time on direct care duties. For example, in a study by Westbrook and
Ampt (2008), out of all the activities (direct care, indirect care, medication tasks,
documentation, professional communication, ward-related activities, in-transit, supervision,
social, others) performed in wards of an Australian hospital, nursing staff spent more time on
direct care activities (21.4%) than on any other tasks. In another study in a medical surgical
unit, nursing staff utilized more time on direct care duties (36.2%) and the remaining time
was apportioned to non-bedside documentation and other nursing activities.
In addition, an earlier study by Bosman et al. (2003) showed that nursing staff in the
intensive care unit spend most of their time on their primary duty of direct patient care. In a
more comparable study (in a nursing home) to our current investigation, Cardona et al.
(1997) showed that nursing staff spent the majority of their time (70%) on direct care tasks.
However, according to a report by the United Nations (2007), given the rising level of life
expectancy at birth, more people are expected to live to very old age. This greater life
expectancy has important implications for characteristics of older people seeking and
receiving care in nursing homes. According to de Meijer et al. (2009), nursing staff in today’s
nursing homes are increasingly caring for frail older adults with much higher levels of
disabilities, and suffering from various types of long-term diseases. This situation is likely to
increase demand on nursing staff time on direct care activities. Therefore, it was expected
that nursing staff in our study would spend almost equal (70% of time) or more time on direct
care of residents, but in reality they only managed 25.9% of time on this activity. This
variation in time may be attributed to differences in the study design. For example, while our
study was confined to day shift activities, the study undertaken by Cardona et al. (1997) was
conducted on day and evening shifts. It may also reflect that for nursing staff in the study by
Cardona et al. (1997), apart from caring for the residents, their workload on other duties was
less than for the nursing staff in our study.
Documentation in nursing is not only a professional requirement but also a necessity for
maintaining quality of care (Crofton & Witney 2004). Nursing documentation, however, has
been found to take nursing staff away from their main duty of providing direct care services
(Trossman 2002). In our study, 10.4% of the nursing staff time was spent on documentation
activities, which is higher than that reported by Pelletier et al. (2005) (6.8–7.5%). We
perceive our recorded time on documentation to be lower than the reported time on this
activity in other studies (Bosman et al. 2003; Korst et al. 2003; Hakes & Whittington 2008).
This may be attributed to the home’s documentation policy that requires at least one entry per
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week for each resident. This implies that nursing staff at the nursing home are not required to
document care given to each resident in a shift. This documentation approach in nursing
practice is referred to as ‘charting by exemption’ (Crofton & Witney 2004). It is seen as an
efficient way of charting nursing care as it can allow nursing staff to dedicate more attention
to their primary duty of direct care of residents.
Time dedicated to medication management has been found to be critical in medication
safety (Pierson et al. 2007). Time spent on this activity (5.7%) was lower than reported in a
study in a nursing home in Canada (29.5–40.9% of time) (Thomson et al. 2009). The
differences in time may be attributed to number of observed medication related activities.
While our study observed three activities (medication preparation, administration and
documentation), Thomson et al. (2009) observed seven (organizing cart, locating and
identifying resident, medication preparation, administration, travel to cart, interruptions and
resident observation).
Nursing staff spent more time on direct care of older people in the high care house than in
the low care house. This is expected as the older people in the high care house were
physically more disabled and thus required more assistance in all aspects of their daily living
compared with residents in the low care house, who are able to perform most of their physical
activities. The nursing staff took significantly longer on medication management in the low
care house than in the high care house. This may be due to various reasons. First, PCs with
short training in medication management were the staff responsible for this task in the low
care house. Given they are not professional in this area, it is possible that they made every
effort to abide by medication safety protocols to avoid errors. For example, they doublechecked for accuracy of dosage during medication administration, a step that may be omitted
by professional staff due to time pressure (Vogelsmeier et al. 2007). The use of nonprofessional staff (PCs) in medication duties, however, raises the question of quality of
medication processes in the low care house. Secondly, a considerable number of residents in
the low care house had dementia, and this group of residents require PCs to spend more time
on medication administration compared with other residents in a nursing home (Thomson et
al. 2009).
An analysis of two or more activities performed in parallel by the nursing staff in the low
and high care houses suggests that multi-tasking is part of a care staff member’s work life in
a nursing home. This reflects the complexity of a nursing staff member’s work life. The most
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frequently multi-tasked activities were in the categories of direct care and communication.
According to the nursing staff, our finding is typical of their routine work in a day shift.
Communication among the nursing staff or between a nursing staff and a resident under her
or his care is important for successful care delivery. For example in the dementia care section
of the low care house, a nursing staff may be the main decision maker about ‘when’ and
‘how’ care is to be given to a resident. However, getting the resident to comply with this care
largely depends on the extent to which a nursing staff manages to convince the resident.
Notably, there was a difference in the most frequently multi-tasked activities of nursing
staff between the high and low care houses. The most frequently multi-tasked activities in the
high care house were hygiene and resident interaction, whereas in the low care house, the
most frequent activities were talking to a resident while engaging the older person in
exercise. These differences in the multi-tasked activities may be due to variations in the kind
of residents and nursing care given in the two houses. For example, in the high care house,
residents are physically disabled and fully reliant on nursing staff to accomplish their
activities of daily living. To receive co-operation from a resident while performing hygiene
duties such as showering, a nursing staff needs to explain to the resident about the care that
will be given.
In the low care house, residents are more independent with their physical activities of daily
living. Most work for the nursing staff in this house, particularly the RAOs, is to help
maintain residents’ memory by engaging them in recreational activities. In order to get
residents involved and following instructions for a certain activity, RAOs have to repeatedly
communicate with the residents.
Conclusion
The study gives useful information about how nursing staff spend their time on activities in a
nursing home. It gives insight into the complexity of work for the nursing staff in nursing
homes. Differences in work patterns between high and low care houses of the nursing home
have implications for administration and nursing practice, which need to be considered in
further research.
The results of this study should be validated in other nursing homes in both Australia and
other countries. Further studies are required to investigate how nursing staff spend their time
at other times of the day. Since our tool allowed over 90% of activities to be classified, it
could be adapted and used elsewhere in similar studies in nursing homes. Future studies,
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however, need to detail contributions made by different levels of nursing staff to activities in
a nursing home. The effects of face-to-face interaction amongst nursing staff and with other
people on quality of care given to residents need further investigation.
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CHAPTER 7

7

DOES THE INTRODUCTION OF AN ELECTRONIC NURSING

DOCUMENTATION SYSTEM IN A NURSING HOME REDUCE TIME SPENT
ON DOCUMENTATION FOR THE NURSING STAFF?

This chapter reports on data for all the measurement periods (four periods) after the
implementation of the electronic documentation system. An article on this topic (Appendix 5)
reporting on three measurement periods after implementation has been published in the
International Journal of Medical Informatics (International Journal of Medical Informatics
2011; 80 (11), 782-792. PIMD: 21956002).
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Summary points
What was already known on the topic?


Previous studies investigating efficiency of electronic systems on documentation
time in hospital settings have had inconsistent findings. Some studies have reported
a reduction in time compared to that associated with paper–based systems, others an
increase, while others have found no time difference.



Time efficiency is one of the motivating factors for the implementation of electronic
documentation systems into nursing homes.



Nursing homes are increasingly introducing electronic systems into nursing practice,
but there is no empirical evidence about the efficiency of these systems on
documentation time for the nursing staff.

What this study adds to our knowledge


The longitudinal data collected in this study increased our understanding of the
changes in the proportion of time on documentation at different periods after
electronic system implementation.



Continued use of paper-based documentation methods after the introduction of an
electronic documentation system in a nursing home presents a challenge for the
achievement of desired outcomes in nursing practice.



Other factors that may influence proportion of time spent on documentation by
nursing staff after the introduction of an electronic system in a nursing home include
the speed of the system, users’ familiarity with the system, and their speed of typing.



To reduce use of paper or to achieve a paper-free documentation environment in a
nursing home, an in-depth understanding of nursing staff information needs and
documentation workflow is important.
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ABSTRACT
Purpose. To determine whether the introduction of an electronic nursing documentation
system in a nursing home reduces the proportion of time nursing staff spend on
documentation, and to use this information in evaluating the usefulness of the system in
improving the work of nursing staff.
Methods. An observational work sampling study was conducted between 2009 and 2011, 2
months before, and 3, 6, 12 and 23 months after the introduction of an electronic nursing
documentation system. An observer (ENM) used a work classification tool to record
documentation activities being performed using paper and with a computer by nursing staff at
particular times for a period of five days.
Results. Three hundred and eighty three (383) activities were recorded before
implementation of the electronic system, 472 activities at 3 months, 502 at 6 months, 338 at
12 months, and 380 at 23 months after implementation. There was no significant difference
between the proportion of time nursing staff spent on documentation 2 months before and 3
months after the implementation of the electronic system. Six months after implementation,
the proportion of time on documentation increased significantly and after 12 and 23 months,
the proportion settled back to original levels that were recorded in the paper-based system.
Over half of the proportion of time on documentation at 6, 12 and 23 months after
implementation was spent on paper documentation tasks.
Conclusion. Introduction of an electronic nursing documentation system did not reduce the
proportion of time nursing staff spent on documentation. This may in part have been a result
of the practice of documenting some information items on paper and others on a computer.
To reduce the use of paper documentation or to achieve a paper-free documentation
environment in this setting, an in-depth understanding of nursing staff information needs and
documentation workflow is necessary.
Key words. Documentation, efficiency, electronic nursing documentation, electronic health
record, long-term care, nursing home, nurse, observation, longitudinal study.
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Introduction
The healthcare sector in various countries is today faced with issues surrounding quality,
safety, efficiency, cost, and access to health and aged care services. Information and
communication technology (ICT) holds promise for addressing these challenges (Shortliffe &
Cimino 2006; Thede & Sewell 2006). The use of modern ICT in healthcare provides a
tremendous opportunity for improved delivery of services through increased efficiency,
reduced costs, equitable health, and better care outcomes (Wang et al. 2003; Mekhjian et al.
2005). Hopes for such positive outcomes have motivated the development and
implementation of electronic systems into healthcare settings (Lee et al. 2002; Moody et al.
2004).
In recent years in Australia, aged care organizations have introduced electronic
documentation systems into nursing homes in an effort to reduce the documentation load for
the nursing staff (Boroughs 1999; Jeong & McMillan 2003), and allow them more time to
care for seniors. These initiatives are also aimed at improving the quality of residents’ records
in terms of legibility, completeness, and accuracy. Although there is evidence to suggest that
electronic nursing documentation systems can improve quality of the residents’ records
(Cherry et al. 2008; Munyisia et al. 2011), there is a lack of evidence that such systems can
reduce documentation efforts and time for the nursing staff in aged care facilities.
Several studies evaluating the relationship between the introduction of an electronic
system and documentation efficiency have been undertaken in hospitals and their findings
have varied. Some studies (Bosman et al. 2003; Wong et al. 2003) have found a reduction in
time; for example, an observation of caregivers using either a paper or electronic
documentation system in the intensive care unit (ICU) of a surgical ward found a significant
reduction in charting time, 7 months after implementation of the electronic system (Wong et
al. 2003). In the same year (2003) and setting, Bosman et al. (2003) found a significant
reduction in documentation time for the nursing staff after 7 months using a computerized
system to register patients.
However, some studies (Ammenwerth et al. 2001; Saarinen & Aho 2005) have found an
increase in documentation time. Saarinen and Aho (2005) found that nursing staff took longer
to document care using an electronic system than with a paper-based system, 2 years after
implementation of the electronic system. In a randomized evaluation of a computerized
system in a psychiatric ward, Ammerwerth et al. (2001) found a significant increase in time
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on report writing and documentation of tasks, 7 weeks after implementation of the automated
system.
Other studies (Menke et al. 2001; Hakes & Whittington 2008) have found no changes in
documentation time for the nursing staff. For example, Menke et al. (2001) found no
significant difference between manual and electronic documentation time, after the electronic
system had been in use for 3 months in the ICU of a paediatric ward. An observation of
nursing staff using either manual or electronic documentation systems in a surgical ward also
found no significant difference in time on admission and routine documentation of care, 1
year after the introduction of the electronic system (Hakes & Whittington 2008).
Thus, it is unknown whether investment in an electronic documentation system in a
nursing home will reduce the proportion of time nursing staff spend on documentation, and
allow them to spend more time on residents’ care (Buelow & Cruijssen 2002). This
information is important in evaluating the usefulness of such systems in the work of nursing
staff. In addition, the information is necessary in motivating nursing staff to adopt ICT
solutions, and in encouraging the aged care sector to invest in ICT innovations. Therefore, the
motivation of this study was to measure the effect of the introduction of an electronic nursing
documentation system in a nursing home, on the proportion of time spend on documentation
by the nursing staff.
Study context
Organizational setting
This work was carried out at an Australian nursing home between March 2009 and April
2011. The study is part of a larger investigation of the impact of an electronic documentation
system on nursing staff activities in a residential aged care facility.
System details
A commercial Web-based electronic documentation system was implemented in May 2009.
The system is used for residents’ demographic information, assessments, progress notes, and
residents’ forms and charts. It is also used for incident and accident reports, care plans,
funding of care, administrative and 24-hour shift handover reports. Use of the 24-hour report
was introduced at the facility 6 months after the implementation of the electronic system. The
system is designed to automatically integrate information entered on forms, charts and
progress notes into nursing care plans, calculation of funding and management reports.
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The approach taken by the nursing home was to continue to use paper documentation for
some types of information after implementation of the electronic system. These included
information on medication, activities of daily living, summary shift handover report, and
recreational activities. Memory aid notation, scheduled tasks, and awareness information
were also captured on paper (Table 1). Continence information was documented and stored
on paper for 3 months after the introduction of the electronic system, after which such
information was entered and stored electronically.
Table 1 – The types of information documented in computer or on paper after
implementation of the electronic system
3 months
after
implement

6 months
after
implement

12 months
after
implement

23 months
after
implement

Resident demographic details
Assessments
Progress notes
Resident forms and charts (excluding
continence chart)

Computer
Computer
Computer
Computer

Computer
Computer
Computer
Computer

Computer
Computer
Computer
Computer

Computer
Computer
Computer
Computer

Incident and accident reports
Care plan
Funding of care
Administrative shift handover report
24–hour shift handover report
Medication
Activities of daily living
Summary shift handover report
Recreational activities
Memory aid notation
Scheduled tasks and
awareness
Continence

Computer
Computer
Computer
Computer
*
Paper
Paper
Paper
Paper
Paper
Paper

Computer
Computer
Computer
Computer
Computer
Paper
Paper
Paper
Paper
Paper
Paper

Computer
Computer
Computer
Computer
Computer
Paper
Paper
Paper
Paper
Paper
Paper

Computer
Computer
Computer
Computer
Computer
Paper
Paper
Paper
Paper
Paper
Paper

Paper

Computer

Computer

Computer

Type of information

* The report was not part of the information documented by nursing staff at this period of study

Training of staff and system setup
Training sessions were held 3 months before the introduction of the electronic system. Each
nursing staff received a 30 minute one-on-one training session. Subsequently, the newly
employed nursing staff learned how to use the system from their peers with experience.
The system was installed on six desk-top computers. A username and password was
assigned to each nursing staff. Data entry into the system was through a combination of text
using a keyboard, and ‘drop and click’ method using a structured drop-down menu.
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Implementation of the system
The electronic system was implemented in three phases. Phase I was the introduction of
progress notes in May 2009. Phase 2 followed 1 month later with the introduction of charts
and forms, such as blood glucose charts and restraint charts. Phase 3 was the introduction of
the nursing care plan in July 2009.
Nursing staff and their role in documentation duties
Registered Nurses and Endorsed Enrolled Nurses
Registered nurses (RNs) and endorsed enrolled nurses (EENs) are nursing staff in Australia’s
healthcare system (Australian Nursing and Midwifery Council 2011a; Australian Nursing and
Midwifery Council 2011b). These staff members have differing training and responsibilities.
The RNs need to complete a 3 year bachelor program in a university, whereas EENs
undertake an 18 months program conducted in a vocational training centre such as College of
Technical and Further Education and then complete additional training on medication
management. The RNs are the team leaders in a work-shift, and the EENs work under RNs’
direction and supervision.
The RNs and the EENs were responsible for medication documentation, preparing shift
handover reports, developing and updating residents’ care plans, and completing information
on funding of care. However, administration and documentation of drugs of addiction was
fully the responsibility of RNs. With the introduction of the electronic system, most
documentation was automatically performed as indicated in section 2.2 (system details).
Personal Carers
Personal carers (PCs) in Australian nursing homes provide basic care to the residents, for
example, showering. They work under the direction and supervision of a registered or
enrolled nurse. The PCs were responsible for writing progress notes and completing charts
and forms using the electronic system. They completed most of this documentation as they
provide most direct care services in a nursing home (Holloway & McConigley 2009).
Recreational activity officers
Recreational activity officers (RAOs) are responsible for planning, implementing and
evaluating leisure and recreational programs for individual residents (The Diversional
Therapy Association of Australia National Council Ltd 2002). They work under the
supervision of a residential service manager (RSM). The RAOs manually charted the
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involvement of each resident in recreational activities. However, they documented in the
electronic system whenever they were involved in direct care of residents, such as feeding.
Methods
Study design
This study was carried out using work sampling with an observational component. This
technique was first developed by Tippett in 1935 for use in industrial engineering and
management (Abdellah & Levine 1954). It requires a trained observer or a team of observers
to use a pre-defined classification of activities in recording the specific activity being
undertaken at a particular time, based on pre-defined or randomly selected time intervals.
Study flow
Following approaches taken by other researchers (Keshavjee et al. 2001; Mahler et al. 2007),
the current investigation was conducted in five separate periods. The first period was 2
months before the introduction of an electronic documentation system. The second, third,
fourth, and fifth periods were at 3, 6, 12 and 23 months after implementation of the system
respectively (Fig. 1). These periods of study represent the different stages of electronic
system implementation (Talmon et al. 1999): the learning stage (after 3 months), early use
(after 6 months) and when the system is fully integrated into routine practice (after 12 and 23
months). Each period of data collection was conducted in a day shift (6.45am to 3.15pm) and
lasted 5 days (Monday, Tuesday, Wednesday, Saturday and Sunday).
Participants
All nursing staff working in a day shift including RNs, EENs, PCs and RAOs agreed to
participate in the study. On a typical day shift, staff on the floor comprised one RN, one EEN,
12 PCs and one RAO. Nursing staff working on afternoon or night shifts were excluded from
the investigation as well as staff on orientation, those on stand-by assisting with activities on
the floor, temporary employees from an employment agency and RNs assigned to
administrative tasks.
Documentation activities
All possible documentation activities for the nursing staff, including paper-based and
computer-based activities were identified from previously published instruments (Bosman et
al. 2003; Pelletier & Duffield 2003). Details of procedures followed in validating these
activities, including assessment of inter - rater reliability, are described by Munyisia et al.
(2010).
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The resulting activities included taking records from the storage place, flipping through to
identify the correct page, reviewing resident information/reading notes, writing progress
notes/charts and forms, putting records back to the filing area, medication documentation,
admission documentation, documentation to transport a resident to hospital, locating the
correct window, inputting a username and password, typing progress notes/charts and forms,
and closing the electronic system.

2 months before

3 months after

6 months after

12 months after

23 months after

implementation

implementation

implementation

implementation

implementation

1st period (Mar 2009)



May-July 2009 2nd period (August 2009) 3rd period (November 2009) 4th period (May 2010) 5th period (April 2011)

Intervention

(Introduction of the
electronic nursing
documentation
system)

Fig. 1 - The five periods of data collection
Observer
Observations were made by a PhD candidate (ENM) who is an experienced observer and
with practical knowledge of residential aged care work. These characteristics helped the
observer to identify and record documentation activities.
Study procedures
Before the first period of data collection, the observer visited the facility on two separate days
and was introduced by the residential service manager to the nursing staff in their handover
shift meeting. The observer talked to the nursing staff and reassured them that the study was
not meant to seek faults but to understand changes in the proportion of time they spent on
documentation before and after the introduction of an electronic documentation system. This
meeting enabled the observer to familiarize with the nursing staff, and also for them to
become comfortable with the observer, which could potentially minimize the ‘Hawthorne
effect’ and lead to an accurate recording of documentation activities for staff. The observer
also explained the purpose and method of study to the nursing staff and invited them to
participate in the investigation. An information sheet about the study was provided to each
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nursing staff to read, understand and ask questions, before consent to their participation was
sought.
During data collection, observations were made at an interval of nine minutes per hour.
The observer started making observations from a fixed location in the nursing staff.
Following the same route on each round of observation, all documentation activities being
undertaken by each staff member were recorded. Brief communication between the observer
and a caregiver to clarify a documentation activity being undertaken was allowed when
necessary. The observed activities for the nursing staff were recorded on a tabular data
collection form using a unique code number allocated to each task. The tabular form
contained information about the day and date of observation, and whether the nursing staff
member under observation was an RN, EEN, RAO or PC. A dash (-) was used to denote a
nursing staff who was not observed during a given round of observation. The study methods
and procedures remained the same for the five periods of data collection.
Analysis
Data were entered into MS Excel 2003 spreadsheet and exported to a Statistical Package for
Social Sciences (SPSS) 17.0 for analysis. Any items with less than five data entries at a
specific measurement period were excluded from the analysis. Unlike in time and motion
studies, where the exact time on an activity is measured, in this study occurrences of
documentation activities were recorded. For ease of reporting this data, activity occurrences
were converted into a percentage, and the main outcome variable of time reported as
‘percentage of time’. This format of reporting work sampling data has been validated by the
previous studies (Gabr 2010; Gardner et al. 2010).
The percentage of time spent on each documentation activity was calculated using
descriptive statistics with 90% confidence intervals (CI). We chose to use this CI because of
our limited resources; a single observer (ENM) made observations for this study, unlike
previous work sampling studies (Bosman et al. 2003; Ampt et al. 2007) with two or more
observers. This situation might have reduced our sample size, however, other researchers in
healthcare have also used this CI in reporting their results (Khuri et al. 2002).
Any significant differences in proportions of time between any two of the five periods of
study were conducted using Pearson’s chi-square test. Statistical significance was assumed
when the p value was less than 0.10.
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We also used Pearson’s chi-square test to analyse the proportion of time spent on paperbased and on computer-based documentation tasks after the introduction of the electronic
system. The proportions of time spent on paper or on computer documentation tasks between
any two of the four data points were compared. Moreover, the proportions of time spent on
paper-based and computer-based documentation tasks at the same data point were compared
to determine any differences amongst them.
Results
A total of 2075 documentation activities were recorded. Three hundred and eighty three (383)
activities were recorded before the introduction of the electronic system, 472 at three months,
502 at six months, 338 at 12 months, and 380 at 23 months after implementation of the
system. Forty seven (47) nursing staff were observed before the introduction of the electronic
system, 53 after three months, 54 after both six and 12 months, and 57 after 23 months of
using the electronic system (Table 2). Most of the observed nursing staff were PCs (72.1%).
There was no significant variation amongst the five data collection periods in the number of
observed nursing staff in different job roles.
The recorded numbers of documentation activities for the RAOs were too few for analysis
at all measurement periods. Thus, they were excluded from the analysis by level of nursing
staff, but are included where the proportion of documentation for the entire nursing staff is
reported.
The proportion of time spent on documentation activities by nursing staff before and
after the introduction of electronic nursing documentation
Table 3 shows the overall results of the changes in proportion of time on documentation
activities before and after the introduction of the electronic system. In general, there was no
significant variation in the proportion of time spent on documentation using the paper–based
system and the proportion of time spent 3 months after implementation of the electronic
system. Six months after implementation, the proportion of time on documentation increased
significantly compared with the proportion recorded when the paper-based system was used
(p = 0.02). At 12 and 23 months after implementation, the proportion of time on
documentation returned to a level similar to that for the paper-based system.
We compared the proportion of time spent on documentation by nursing staff after the
implementation of the electronic system and the proportion of time spent on documentation
in the paper-based system. At three months after implementation of the electronic system, the
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proportions of time spent on documentation by RNs and EENs reduced significantly from
those recorded when they were using the paper-based system (p = 0.08 and p = 0.02
respectively). In contrast, the PCs’ proportion of time spent on documentation in this period
greatly increased (p<0.01).
At six months after the introduction of the electronic system, the proportion of time spent
by the RN on documentation increased considerably compared with the proportion when the
paper-based system was used (p = 0.04). The proportion of time on documentation spent by
EENs rose to a level similar to the proportion in the paper-based system. Personal Carers’
proportion of time on documentation remained significantly higher than the proportion
recorded when using paper-based methods (p<0.01).
Twelve months into electronic documentation, the proportions of the time spent on
documentation by the RN and EENs reduced significantly compared with the proportions of
time at six months after implementation. The proportion of time of the RN was not
significantly different to the proportion recorded in the period prior to the introduction of the
electronic system. The PCs’ proportion of time on documentation continued to remain
significantly higher than the proportion of time spent using the paper-based system (p<0.01);
however, this proportion was lower than that at three and at six months after the
implementation of the electronic system (Table 3).
After 23 months using the electronic documentation system, there was a large increase in
the RNs’ proportion of time on documentation compared with the proportion in the preimplementation period (p<0.01). The proportion of time spent by the EENs remained
significantly lower than the proportion in the paper-based system (p<0.01). The proportion of
time on documentation spent by PCs reduced to a level similar to the proportion recorded
when the paper-based system was used.
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Table 2 - The number of nursing staff at different measurement periods *
Type of

2 months

3 months

6 months

12 months

23 months

caregivers

before

after

after

after

after

Number of RNs

implementati
5 (10.6)

implementati
6 (11.3)

implementati
5 (9.3)

implementati
7 (13.0)

implementati
5 (8.8)

on
5 (10.6)

on
4 (7.5)

on
5 (9.3)

on
3 (5.6)

on
6 (10.5)

n (%)

n (%)

n (%)

n (%)

n (%)

34 (72.3)

40 (75.5)

40 (74.0)

38 (70.4)

39 (68.4)

3 (6.4)

3 (5.7)

4 (7.4)

6 (11.1)

7 (12.3)

47 (100.0)

53 (100.0)

54 (100.0)

54 (100.0)

57 (100.0)

Number of
EENs
Number of PCs
Number of
RAOs
Total

* Numbers include double counts of some nursing staff. For example, in the study period two months before
implementation, only two RNs worked on a morning shift, one was on duty for three days and another for two
days.

Table 3 - The proportion of time nursing staff spent on documentation activities before
and after the introduction of the electronic nursing documentation system
Percentage of nursing staff time in documentation activity
(90% confidence interval)
Nursing
staff

2 months before
implementation

3 months after
implementation

6 months after
implementation

12 months after 23 months after
implementation implementation

†ab10.7%
(9.8-11.5)
n = 383

ac

11.7%
(10.9-12.6)
n = 472

c

12.5%
(11.6-13.3)
n = 502

b

9.5%
(8.7-10.3)
n = 338

ab

RNs

a

20%
(16.8-23.2)
n = 86

b

15.6%
(12.9-18.3)
n = 75

c

26.2%
(22.4-30.1)
n = 92

ab

16.2%
(13.4-19.0)
n = 76

c

EENs

a

32.3%
(28.1-36.6)
n = 107

bc

23.8%
(19.5-28.2)
n = 62

a

30.1%
(26.1-34.1)
n = 109

bc

22.5%
(17.5-27.5)
n = 43

c

PCs

a

b

b

c

ac

Nursing
staff in

10.4%
(9.6-11.3)
n = 380

general

6.5%
(5.7-7.3)
n = 177

10.3%
(9.4-11.2)
n = 329

9.2%
(8.4-10.1)
n = 298

7.8%
(7.0-8.7)
n = 218

30.1%
(25.7-34.9)
n = 80
19.9%
(16.7-23.7)
n = 72
7.5%
(6.7-8.3)
n = 206

†The same superscript letter between measurement periods represents no significant difference in the
proportion of time spent on documentation. Different superscript letters between measurement periods denote a
significant difference in the proportion of time on documentation.
n = number of observed recordings
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The proportion of time spent by nursing staff on documentation activities performed
using paper and with computer
Analysis of the proportions of time spent by nursing staff on documentation activities
performed using paper and with the computer is presented in Table 4. Overall, slightly over
half of the proportion of time on documentation at 6, 12 and 23 months after implementation
was spent on paper documentation activities. A majority of the proportion of time spent on
documentation by both RNs and EENs’ involved use of paper-based records at each
measurement period after the introduction of the electronic system (p<0.01). The PCs spent a
greater proportion of their documentation time working with computers than with paper
across all the measurement periods after the implementation of electronic documentation
(p<0.01).
Discussion
This study examined the effect of introducing an electronic nursing documentation system in
a nursing home on the proportion of time nursing staff spend on documentation. To our
knowledge, this investigation is the first of its kind to be undertaken in the setting of a
nursing home. Moreover, longitudinal measurement with five data collection points spanning
25 months is unique amongst studies conducted with a similar aim in other settings (Pabs et
al. 1996; Menke et al. 2001; Bosman et al. 2003; Wong et al. 2003; Saarinen & Aho 2005;
Hakes & Whittington 2008). This approach has led to findings that enrich our understanding
of the dynamics in the proportion of time spent on documentation by nursing staff after the
introduction of an electronic system; right from the learning period to when the system is
more stable and integrated into routine practice (Doebbeling & Pekny 2008).
It is widely anticipated that the introduction of electronic documentation in nursing
practice will reduce time spent on documentation of care by nursing staff, through
elimination of repetitive data entry processes in the paper-based system (Thede & Sewell
2006). This expectation was not supported by this study. The proportion of time spent on
documentation 3 months after implementation of the electronic system was similar to that
when using the paper-based system. Six months after implementation, a greater proportion of
time was spent on documentation compared with the initial proportion in the paper-based
system. After 12 and 23 months of using the electronic system, the proportion of time on
documentation dropped to a level similar to the proportion when the paper-based system was
used.
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Table 4 - The proportion of time nursing staff spent on documentation activities
performed using paper and with computer
Nursing
Documentation
staff
activities
Nursing staff
in general

Performed using

bc

56.6%
(52.9-60.2)
n = 284

b

50.6%
(46.1-55.1)
n = 171

c

paper

†a42.6%
(38.8-46.3)
n = 201

Performed with

a

57.4%
(53.7-61.2)
n = 271

bc

43.4%
(39.8-47.1)
n = 218

b

49.4%
(44.9-53.9)
n = 167

c

Performed using
paper

a

68.0%
(59.1-76.9%)
n = 51

a

78.3%
(71.2-85.3)
n = 72

a

75.0%
(66.8-83.2)
n = 57

b

Performed with
computer

a

32.0%
(23.1-40.9)
n = 24

a

21.7%
(14.7-28.8)
n = 20

a

25.0%
(16.8-33.2)
n = 19

b

Performed using
paper

ab

72.6%%
(63.3-81.9)
n = 45

ab

79.8%
(73.5-86.1)
n = 87

a

67.4%
(55.7-79.2)
n = 29

b

Performed with
computer

ab

27.4%
(18.1-36.7)
n = 17

ab

20.2%
(13.9-26.5)
n = 22

a

32.6%
(20.8-44.3)
n = 14

b

Performed using
paper

a

31.9%
(27.7-36.1)
n = 105

b

41.3%
(36.6-46.0)
n = 123

ab

38.5%
(33.1-44.0)
n = 84

ab

Performed with
computer

a

b

ab

ab

computer

RNs

EENs

PCs

Percentage of nursing staff time in documentation activity
(90% confidence interval)
3 months after
6 months after 12 months after 23 months after
implementation implementation implementation implementation

68.1%
(63.9-73.3)
n = 224

58.7%
(54.0-63.4)
n = 175

61.5%
(56.1-66.9)
n = 134

60.8%
(56.6-64.8)
n = 231
39.2%
(35.2-43.4)
n = 149
92.5%
(85.9-95.9)
n = 74
7.5%
(4.1-14.1)
n=6
86.1%
(77.9-91.3)
n = 62
13.9%
(8.7-22.1)
n = 10
35.4%
(30.2-41.1)
n = 73
64.6%
(58.9-69.8)
n = 133

†The same superscript letter between measurement periods represents no significant difference in the
proportion of time spent on documentation. Different superscript letters between measurement periods denote a
significant difference in the proportion of time spent on documentation.
n = number of observed recordings

One possible reason for the non-reduction in the proportion of time spent on
documentation is nursing staff practice of documenting some information items on paper and
others on a computer. Over half of the proportion of time on documentation at 6, 12 and 23
months after implementation was spent on paper documentation tasks. There may be several
reasons for the relatively high proportion of time spent on paper documentation. First,
nursing staff not only charted certain information on paper (Table 1), but also used paper
when it was more convenient and practical to do so because the information could not be
captured on computer. For instance, they preferred documenting on paper in real time at the
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point of care to aid their memory. Nursing staff would note continence information on a piece
of paper at the time when they delivered care, then at some point, particularly at the end of a
work-shift, enter the information into a computer. This action reveals the limitations of some
computer systems.
In addition, nursing staff used paper to alert, notify or prompt their colleagues to take
action based on new information. They used a diary or ‘communication book’ to pass
essential information to their colleagues working on a different work-shift. Such information
included the need for early preparation of a resident to accompany his or her family members.
Although this information could be recorded in a resident’s progress notes in the electronic
system, it was charted on paper instead. The electronic system had no alert signal for new
information, thus, paper was seen as a more effective channel for passing this information
than computer. The use of paper in this case provides useful information for improvement of
the electronic system.
There was no significant difference in the proportion of time spent on documentation
before and 3 months after the introduction of the electronic system. At this period, nursing
staff were still learning how to use the electronic system in their work and their speed in data
entry and searching the correct module was slow. This is evident from the relatively high
proportion of time spent on computer-based documentation at this measurement period
(57.4%, Table 4). Similar results were reached in an investigation undertaken 3 months after
the introduction of an electronic documentation system in a hospital’s paediatric ward
(Menke et al. 2001).
The proportion of time spent on documentation at 6 months after implementation was
higher than the proportion recorded in the paper-based system. This finding may be attributed
to increased documentation requirements at this measurement period. Nursing staff were
required to complete a 24-hour shift handover report and continence information using the
electronic system. These tasks appeared to take longer on computer than on paper. The
finding may also be a result of increased documentation following an update of the electronic
system at this measurement period. The system forced increasingly complete documentation
of nursing forms such as resident admission form. In an informal interview with some senior
caregivers, they complained about the increased mount of time needed to document
admission of a resident. Our finding is contrary to those of previous studies (Bosman et al.
2003; Wong et al. 2003) which reported a reduction in time at the similar period after
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electronic system introduction. The difference may be due to variations in study settings, the
mix of study participants, study design, and documentation activities under investigation.
The proportion of time spent on documentation at 12 months after implementation was not
different from the proportion when the paper-based system was used. Our finding at this
measurement period is similar to results reported by Hakes and Whittington (2008).
However, their finding was only for the activities of admission and routine documentation
procedures in a surgical ward. A specific explanation for our current finding may be that after
one year of using the electronic system, nursing staff had familiarized with the system and
hence, they could complete their documentation at a reasonable speed. This assumption was
confirmed in the study at 23 months after the implementation of the electronic system. The
proportion of time on documentation in this period was not significantly different from that in
the paper-based system.
Despite the lack of a reduction in time on documentation after the implementation of the
electronic system, care staff members seem positive toward the system because of its other
benefits in their work. In our recent survey of the perceptions of the nursing staff in the same
facility about quality of information and benefits of electronic nursing documentation,
nursing staff perceived this system had increased the accessibility, accuracy and legibility of
the residents’ records. Repetitions in data entry were also reduced (Munyisia et al. 2011).
Such benefits appear to motivate nursing staff to continue using this electronic system.
To improve efficiency of documentation, management of the nursing home is using the
feedback from the study to identify strategies to improve management and usage of the
electronic system. They are exploring the possibility of moving all paper forms on computer;
for instance, computerizing medication documentation forms through the introduction of an
electronic medication management system. They are also looking into the possibility of
introducing mobile computing technology at the point of care to support documentation
efforts of the caregivers.
The proportion of time spent on documentation activities by nursing staff in different
job-roles before and after the introduction of electronic documentation
Registered Nurses and Endorsed Enrolled Nurses
An electronic system is not only expected to support nursing staff in delivery of care, but also
to free them from documentation duties and enable them to spend more time on direct care
duties (Buelow & Cruijssen 2002). Apparently, there was no conclusive evidence about a
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reduction in proportion of time on documentation for the RNs and the EENs in this study.
The RN proportion of time reduced only in the period after using the electronic system for 3
months, but not after 6, 12 and 23 months. The EEN proportion of time reduced only after 3,
12 and 23 months of using the electronic system, and not after 6 months.
The reduction in proportion of time on documentation at 3 months after implementation of
the electronic system may be attributed to the positive attitude of RNs and EENs and their
enthusiasm to use a newly introduced system in their practice (Alquraini et al. 2007). Such
positive characteristics might have enabled RNs and EENs to quickly learn and apply the
electronic system in their documentation practice. To aid their learning, the electronic system
was user-friendly, with most documentation responsibilities completed automatically (section
2.2 and 2.5.1), based on data already entered into the electronic system by PCs (section
2.5.2). This means that RNs and EENs did not have to create their documentation in the
electronic system from scratch, as they were already recorded in the system. The positive
characteristics of the users and the system might have contributed to the efficiency in
documentation at this period.
The proportion of time by RNs and EENs spent on documentation increased at 6 months
after implementation compared with the proportion in the paper-based system. This increase
may partly be attributed to increased documentation requirements. Apart from two handover
reports completed on each work–shift (summary report and administrative report, Table 1),
an additional handover report covering all shifts in 24 hours was introduced at this
measurement period (Table 1). The 24-hour report was comprehensive, with detailed
description of the care provided to residents. Although a comprehensive nursing report is
necessary in facilitating continuity of care, the process involved in completing such a report
might have taken RNs and EENs longer time to learn and adapt in their daily work
(Ammenwerth et al. 2003b).
Paper-based workarounds created by RNs and EENs in the course of their duties may also
account for the increase in the proportion of time on documentation. The RNs and EENs
recorded and kept certain information on paper as well as in the electronic system, i.e.,
residents’ glucose levels. The paper-based copy was seen as easier to retrieve and share with
other healthcare staff such as doctors. This copy also facilitated quick assessment and
evaluation of a resident’s healthcare status because data were organized in a longitudinal
format and thus, it was easier for viewing. The electronic system poorly supported this format
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of data; data were located in various sections in the system. Such information could be used
to improve the electronic system, and potentially save nursing staff time on documentation
(Saleem et al. 2009).
The proportion of time spent by RNs and EENs on documentation reduced significantly 12
months after using the electronic system compared with the proportion at 6 months after
implementation. The RNs and EENs appear to have familiarized with both electronic and
paper-based documentation systems at this measurement period. Their skills and knowledge
of applying the complex documentation system including paper workarounds seem to have
increased at this period. Although EENs managed to achieve a remarkable reduction in
proportion of time on documentation at this period compared to the proportion in the paperbased system, an RN’s proportion of time on documentation only reduced to a level similar to
the proportion recorded when the paper-based system was used. Variations in RN and EEN
patterns of the proportion of time on documentation may be attributed to their differences in
documentation practice as indicated in section 2.5.1.
At 23 months after implementation, RNs’ proportion of time on documentation increased
compared with that in the period prior to the implementation of the electronic system. This
increase may be attributed to additional paper workarounds for the RNs as required by
management of the facility. The RNs documented resident-related communication on
medication management both on paper and in a computer. For example, information about
changes in medication for a resident was documented in both the resident’s progress notes in
the electronic system and in a book on medication communication. The paper copy was
perceived more efficient than the electronic copy in passing this information to other
professional carers because the electronic system had no alert signal for such information, yet
the communication is critical to medication safety of the residents (Department of Health and
Ageing 2002).
Personal Carers
The proportion of time PCs spent on documentation at almost all measurement periods after
the introduction of the electronic system was significantly higher than the proportion in the
period when the paper-based system was used. This increase may be a result of the slow
typing speed observed in a number of these staff members. It is possible that they took longer
to input a username, locate the correct module, and type progress notes, charts and forms,
than writing on paper. In a study exploring barriers to adoption of information technology in
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Australia’s aged care settings, Yu and Comensoli (2004) found limited computer skills to be
a problem amongst older nursing staff. This group of staff members may have missed the
opportunity to learn how to use computers in their nursing education. Indeed, Lee et al.
(2005) found the older age of nursing staff to be associated with increased time spent on
documentation when using an electronic system.
The high proportion of time on documentation may also be a result of the workflow and
speed of the electronic system. The workflow in the electronic system (the process followed
to accomplish a task) (Unertl et al. 2006; Leu et al. 2008)] may have contributed to increased
proportion of time on documentation. The process followed by a nursing staff member to
record a resident’s continence information provides an illustration. In the electronic system, a
staff member is required to complete three structured drop-down menus by selecting
appropriate continence information from a list, then type a password before closing a window
for a resident’s continence chart. This process was repeated to complete another resident’s
chart. The paper-based system required a single input in a resident’s continence chart, and a
flip-over to complete another resident’s chart. The PCs perceived the procedure in the
electronic system as more time consuming compared with their previous workflow in the
paper-based system.
In addition, one had to transition through a minimum of four screens to access and
complete the continence chart. The PCs perceived time taken to navigate from one screen to
another as slow. This situation is not only frustrating but also increases the amount of time in
front of the screen (Lee et al. 2002). In an interview with nursing staff in a nursing home, Yu
et al. (2008) found nursing staff dissatisfied with the running speed of their electronic system.
Another study in a hospital setting found similar results (Moody et al. 2004). Thus, the speed
of an electronic system is critical for users in healthcare and should never be undervalued
(Bates et al. 2003).
Limitations of the study
This study was conducted in a single nursing home. It was framed by the particular
organisational structure, culture, task allocation, work processes, and the electronic system
used. This limits the generalisability of findings. The study was also confined to a day shift.
The effect of an electronic system on documentation time for the caregivers working in the
afternoon and night shifts may be different. Therefore, the change in proportion of time on
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documentation following the introduction of the electronic system in the day shift may not be
applicable to the proportion of time in the other two shifts.
There was no measurement of the PCs’ typing speed before and after the introduction of
the electronic documentation system. Such measurement would provide useful data that
increases our certainty about whether PCs’ increased time on electronic documentation was
associated with slow typing speed.
The study also did not obtain a detailed account of documentation requirements for each
nursing form before and after the implementation of the electronic system. Such information
would indicate whether the amount of documentation in the RACF had changed over time.
This might have contributed to the increase in the caregivers’ proportion of time on
documentation at some measurement periods. However, in general, the caregivers’ proportion
of time on documentation during the study period remained relatively stable.
Our investigation used a work sampling technique. This method is useful in evaluating
time on activities in healthcare. For example, it allows many observations to be recorded in a
short period, thus increasing the representativeness of data obtained. However, time obtained
is an estimate and not the exact time on a given activity.
This investigation used a single observer to record observations, which may incur personal
bias. However, inter-rater reliability testing achieved a high score (Munyisia et al. 2010),
suggesting the observer’s recording are trustworthy.
Conclusion
Findings of this study show that the introduction of the electronic documentation system in
the nursing home did not reduce the proportion of time nursing staff spent on documentation.
This could in part be a result of the nursing staff’s practice of documenting some information
items on paper and others on a computer. An in-depth understanding of nursing staff’s
information needs and documentation workflow is important before an attempt is made to
redesign or update an electronic system to reduce use of paper or to achieve a paper-free
documentation environment in a nursing home.
There was no conclusive evidence of reduction in proportion of time spent on
documentation for the RNs and EENs following the use of the electronic documentation
system. Further research is required to clarify the efficiency of an electronic system on the
amount of time that RNs and EENs spend charting care. The PCs’ proportion of time on
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documentation increased at almost all periods after the implementation of the electronic
system. This may suggest the need for continuous training on basic computer skills and use of
the electronic system, as well as regular system updates.
Individuals planning to introduce an electronic system in a nursing home with the aim of
reducing documentation time should consider other factors that may influence the
achievement of this goal. These include speed of the system, users’ familiarity with the
system, and their speed of typing. Measurement of the PCs’ typing speed is necessary in
monitoring their progress in achieving computer skills. Longitudinal research in other nursing
homes is needed to validate findings of this study.
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ABSTRACT
Aim and objective. To examine the effect of the introduction of an electronic nursing
documentation system on efficiency of documentation in a residential aged care facility
(RACF).
Background. Modern technology has potential to free caregivers in residential aged care
facilities from their burden of paper documentation and allow them more time to care for
residents. To date, there is inadequate evidence to verify this assumption.
Design. Longitudinal cohort study with work sampling method for data collection.
Methods. This study was conducted between 2009 and 2011; 2 months before, and 3, 6, 12
and 23 months after implementation of an electronic documentation system. A work
classification tool was used by an observer to record documentation activities being
performed on paper or on a computer by the caregivers.
Results. When compared with the proportions of time caregivers spent on documentation in
the pre-implementation period, Personal carers’ proportion reduced at 3 months after
implementation. The proportion increased from 6 months and then dropped at 23 months.
Recreational activity officers’ proportion increased at 3 months after implementation. It
stabilized at 6 months and increased again at 12 months. At 23 months, the proportion
returned to the pre-implementation level. Less than half of the caregivers’ time on
documentation after implementation was associated with computer-related tasks.
Conclusions. Introduction of an electronic documentation system may not necessarily lead to
efficiency in documentation for the caregivers. Charting some information items on paper
and others on a computer may hinder realization of documentation efficiency.
Relevance to clinical practice. To optimize the efficiency benefit of electronic
documentation in a residential aged care facility, it is not only necessary to automate all
nursing forms but also to ensure the system is aligned with the caregivers’ documentation
practice. Continuous education and mentor support is essential to ensure caregivers’ effective
usage of the electronic system.
Key words. Aged care, documentation, efficiency, electronic nursing documentation,
electronic health record, nurse, residential aged care facility
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Introduction
Nursing documentation is an important component of aged care service delivery. It facilitates
continuity of care and is essential in the provision of high quality care. In Australia, the
regulatory system in aged care requires that caregivers provide comprehensive and accurate
documentation of the care given to each resident. Such documentation is needed both to
support care delivery and for acquisition of government funding (Department of Health and
Ageing 2008). However, the documentation in residential aged care facilities (RACFs) is
time consuming, and may conflict with the caregivers’ primary duty of caring for older
people. Documentation tasks may also affect caregivers’ job satisfaction (Boroughs 1999;
Pelletier et al. 2002; Jeong & McMillan 2003). Compounding the situation is a high staff
turn-over rate and a shortage of caregivers (Hussein & Manthorpe 2006; Productivity
Commission 2011).
The use of information and communication technology (ICT) offers the possibility of
improving care delivery while reducing caregivers’ documentation load and increasing the
time available for caring for the residents. In Australia, however, the use of computers in
RACFs to support the management of residents’ records and delivery of care is still
uncommon (Department of Health and Ageing 2007). Perhaps the overall aged care sector
has not yet been convinced of the benefits of ICT, and there is uncertainty as to how this
technology will impact on caregivers’ work including documentation. Understanding how an
electronic system may affect caregivers’ documentation in terms of time spent on this activity
is useful in encouraging acceptance of the system by the caregivers and in motivating the
aged care sector to invest in ICT innovations.
Previous evaluations of electronic systems in RACFs have focused primarily on exploring
caregivers’ perceptions of these systems, and the factors affecting the use of the systems in
nursing practice (Yu et al. 2008; Cherry et al. 2008; Munyisia et al. 2011). No studies have
investigated whether using these systems will indeed save documentation time in these
settings, despite the use of saving documentation time as a selling point for the IT
application. Studies providing such information have been conducted in hospitals and their
findings have varied. Some studies have found a reduction in time (Pabs et al. 1996; Bosman
et al. 2003; Fraenkel et al. 2003; Wong et al. 2003), others an increase (Ammenwerth et al.
2001; Saarinen & Aho 2005), while others have found no difference between documentation
time using computerized systems and manual (paper-based) approaches (Menke et al. 2001;
Hakes & Whittington 2008). In addition, none of the hospital-based studies have used a
123

longitudinal approach to provide data on the impact of an electronic documentation system at
various periods after implementation.
This paper presents the results of a 25-month longitudinal cohort study on the impact of
the introduction of an electronic nursing documentation system on efficiency of
documentation by caregivers in the low care section of an RACF. In the Australian aged care
system, ‘low care’ suggests that the residents in this care setting only require limited personal
care services and support for the activities of everyday living such as meals (Productivity
Commission 2011).
Methods
Study environment
This study was conducted in a low care section of an RACF in Australia between 2009 and
2011. It is part of a larger investigation of changes in caregivers’ activities following the
introduction of an electronic nursing documentation system. The study was approved by the
Human Research Ethics Committee of the University of Wollongong, Australia.
The low care section has 64 beds. On a normal day shift, caregivers on the floor include
four personal carers (PCs) and one recreational activity officer (RAO).
The electronic documentation system is a web-based application which was implemented
in May 2009. It supports residents’ demographic information, incident and accident reports,
residents’ forms and charts, progress notes, continence information and assessments. It also
supports the preparation of administrative and 24-hour shift handover reports, care plans and
documents for funding. The electronic system was installed on a laptop and four desk-top
computers. All caregivers underwent a 30 minute one-on-one training session and newly
employed caregivers learned to use the system from their peers who had worked with the
system. Ongoing training was provided on an individual needs basis. This training was
undertaken by either colleagues who are more experienced working with the system, or the
facility’s IT support officer.
After the introduction of the electronic system, some documentation activities at the
RACFs continued to use paper-based approaches. Caregivers were allowed to complete
continence information either on paper or on a computer. Data on blood pressure, weight and
blood sugar levels (BSL) were entered on a computer and written on paper from six months
after implementation. Similarly, resident-related information from doctors and allied
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healthcare staff was recorded on both documentation systems from 12 months after
implementation. Information on medication, recreational activities, summary shift handover
reports and scheduled tasks was available only on paper throughout the study.
Study sample and recruitment
The number of participants for each measurement period was the total number of caregivers
working in the study area during that period of data collection (excluding part time care staff
members like doctors).
Prior to the first period of study, invitations to participate in the investigation were given
to the caregivers working on a morning shift (6.45am to 3.15pm) during their shift handover
meetings. All caregivers accepted and signed consent forms. Caregivers working on
afternoon or night shifts were excluded from the investigation. This decision was reached in a
discussion with the residential service manager at the study facility. The discussion revealed
that most activities at the facility were undertaken on a morning shift and thus, this shift was
deemed adequate in providing the needed sample size for this study. Another reason is that
the study resources were insufficient to undertake such additional work. Others excluded
from the study were doctors, allied healthcare staff such as podiatrists, and Registered Nurses
assigned to administrative tasks or supervision of the PCs. These staff members were
excluded because they are not routinely involved in caring for the residents.
Study design and procedures
The study was conducted using an observational work sampling technique at five separate
measurement periods. The first period was two months before the introduction of the
electronic documentation system. The second, third, fourth and fifth periods were at 3, 6, 12
and 23 months after the implementation of the system, respectively (Table 1). These data
points represent the different stages of the implementation (Talmon et al. 1999): the learning
stage (up to 3 months), early use (up to 6 months) and when the system is fully integrated
into routine practice (after 12 and 23 months). Each study lasted five days (Monday,
Tuesday, Wednesday, Saturday and Sunday) and observations were made during the morning
shift.
To minimize the Hawthorne effect, the observer talked to the caregivers in their shift
handover meetings held two weeks prior to the first period of data collection. The observer
reassured the caregivers that the investigation was not meant to identify mistakes in their
work, but to understand any changes in the amount of time they spent on documentation after
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the introduction of the electronic system. This information may have helped the caregivers to
become comfortable with the observer and thus, reduced the Hawthorne effect, leading to
accurate recordings of activities for the care staff members by the observer.
The caregivers’ documentation activities were identified and recorded using a predetermined set of documentation tasks (Table 2). These tasks were adapted from those
specified in previously published instruments (Bosman et al. 2003; Korst et al. 2003;
Pelletier & Duffield 2003). Their validation, including assessment of inter-rater reliability, is
described in Chapter 4 of this thesis.
During data collection, observations were made every five minutes. Starting from a fixed
location in the facility, an observer (ENM) followed the same route on each round of
observation and recorded all activities being undertaken by each caregiver. Brief
communication between the observer and a caregiver to clarify an activity being undertaken
was allowed when necessary. The observed documentation activities were recorded on a
tabular data collection tool using a unique code number allocated to each task. The tabular
form contained information about the day and date of observation, and whether a caregiver
under observation was an RAO or a PC. When a caregiver was not found on a given round of
observation, a dash (-) was recorded. A maximum of 136 rounds of observations were made
per day during the 8.5 hour observation period. These study procedures were followed at all
measurement periods.
Interview
A flier asking for volunteers to participate and with details about the study purpose, one-toone interviews and audio-tape procedures was posted on an information board for the
caregivers in their common room. The criterion for participating in the interviews was that
caregivers had to have some experience using the electronic documentation system in their
daily work. With this experience, it was assumed that a caregiver understood the operations
related to the use of the electronic system and would have formed some opinions about using
the system. Overall, six PCs and two RAOs were interviewed, based on their willingness to
discuss their experiences with the electronic system. Five of the caregivers had worked at the
RACF for over eight years.
The interviews were held at six and 12 months after the introduction of the electronic
documentation system. Each interview lasted about one hour and was conducted in a spare
room at the RACF. Structured questions were used to guide the interviews. General questions
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were used to start the interviews, for example, ‘How long have you worked in this RACF?’
The interviews progressed to more insightful questions such as ‘What do you think about the
electronic documentation system?’ All the interviews were audio-taped. Data collection and
analysis were carried out simultaneously. This enabled emerging themes and issues from
early data to guide subsequent interviews.
Data analysis
Data were entered into MS Excel 2003 spreadsheets and exported to SPSS, version 18.0
(SPSS Inc., Chicago, IL, USA) for analysis using descriptive statistics with 90% confidence
interval. This CI was used because a single observer (ENM) conducted observations for this
study and this may have reduced our sample size. However, this CI has been use in other
healthcare studies (Khuri et al. 2002). The proportion of time spent on documentation was
obtained by dividing the total number of recorded documentation activities by the total
number of activities recorded during the entire work sampling period.
The proportion of time spent on documentation after the implementation of the electronic
system includes the time spent on both paper-based and computer-based documentation
activities. A comparison of the proportion of time on documentation for any two of the five
measurement points was conducted using Pearson’s chi-square test. A P-value less than 0.10
was considered statistically significant. This P-value was chosen due to limitation of funds; a
single observer collected data for this study, unlike in the previous work sampling studies
with two or more observers on the floor (Bosman et al. 2003; Ampt et al. 2007). This
situation might have negatively affected our sample size.
The proportion of time spent on documentation activities performed using paper and with
a computer after implementation were also analysed using descriptive statistics. Pearson’s
chi-square test was used to identify differences in the proportion of time for any two of the
four measurement points.
Interview data analysis
Each interview was transcribed verbatim. The transcripts were analysed using an inductive
content analysis method as described by Elo & Kyngas (2008). Transcripts were open-coded,
line-by-line to identify terms or events that were similar and appeared to shed light on the
caregivers’ experiences with the electronic documentation system. Categories emerged from
these terms and events. The categories from different transcripts were then compared and
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grouped into broader higher order categories. The content of these categories was then used
to abstract major themes from which to draw conclusions for this study.
Results
A total of 1594 documentation activities were recorded for the PCs and 130 for the RAOs.
Over the five measurement periods there were 92 observations of PCs and 17 of RAOs
(Table 3). There was no significant difference in the number of observations of PCs or of
RAOs across the five periods of data collection.
Caregivers’ proportion of time on documentation
The proportion of time spent by caregivers on documentation activities is shown in Table 4.
The PCs’ proportion of time spent on documentation three months after implementation was
significantly less than the proportion recorded when the paper-based system was used (10.9%
vs 14.5%, p<0.01). The RAOs’ proportion of time in this period increased from 4.5% to
17.6% (p<0.01). Six months after implementation, the PCs’ proportion of time on
documentation rose by 5 % (p<0.01), from 14.5% in the paper-based system to 19.5% in the
electronic system. The RAOs’ proportion of time on documentation in this period was not
significantly different from that recorded when the paper-based system was used. Twelve
months into electronic documentation, the PC and the RAO proportion of time on
documentation was significantly higher than the proportion recorded in the paper-based
system (PCs, 17.2% vs 14.5%, p = 0.02; RAOs, 9.2% vs 4.5%, p = 0.01). Twenty three
months after implementation, the PCs’ proportion of time on documentation reduced
significantly compared with the proportion in the period prior to the implementation of the
electronic system (11.1% vs 14.5%, p<0.01). The RAOs’ proportion of time returned to the
pre-implementation level in this period.
Table 5 presents the proportion of time spent by caregivers on documentation activities
performed using paper and with a computer after the introduction of the electronic system.
The PCs as well as the RAOs spent over half of their time on documentation on paper-based
tasks at all measurement periods after the introduction of the electronic system.
Interview results
To gain an understanding of issues that may affect the efficiency of the electronic
documentation system at the RACF, we present relevant interview results below. The positive
feedback is presented first followed by the problems reported by interviewees.
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The PCs were happy with the computerized documentation system in general
The PCs were happy with the electronic documentation system because access to the
residents’ notes had been improved. It was much quicker for them to obtain a resident’s
records and update or review his or her care needs. A PC explained her experience by stating:
‘I get a resident’s notes on a computer at a finger click. Unlike using the manual system that required me to
go over there (points to a filing cabinet), search for a folder, come back, find the right page, and when the page
was missing, go and get a photocopy. Therefore, access to one resident’s notes would probably take me 20
minutes before I sit down and start writing.’

In addition, ease of access to the records had encouraged visiting doctors to directly enter
residents’ data into the computer. This had relieved caregivers from the burden of writing
doctors’ notes into the residents’ files, as they used to do with paper records. One PC
expressed her experience as follows:
‘When there was a clinic here (at the facility) yesterday, the doctor wrote everything on the computer.
Therefore I did not have to write progress notes because the doctor has already done it.’

Certain information items were double charted
The PCs charted certain information items on both paper and on a computer for various
reasons. For instance, PCs wrote and kept a resident’s blood sugar level data on paper at the
bed-side and later entered the data into a computer at the nursing station because
computerized documentation was not feasible at the bed-side; data entry devices available to
the caregivers were only desktop and laptop computers. The PCs found the paper-based
record useful in helping them make real time care decisions at the point of care as data were
organized in a longitudinal format making it easy to compare trends. One PC interviewed
noted that:
‘With the blood sugar level data on paper at the bedside, we are able to compare trends and make care
decisions unlike with the electronic system that has deficiencies with the user interface. Eventually, we ensure
this data is entered into the computer.’

Data on blood pressure were also recorded and maintained on paper and on a computer.
According to the PCs, data in a paper-based record was organized in a longitudinal format
and thus, easier to monitor trends and make care decisions. However, data in the
computerized record was located in various sections of the electronic system and thus,
difficult for the PCs and even the doctors to track the trends. One PC stated that:
‘We (PCs) record blood pressure data on paper because we get very frustrated looking for a resident’s data
from various sections of the electronic system. We want a chronological view of this data to make care
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decisions. One doctor for example comes monthly to see 18-20 residents, and being able to view this data in a
way that supports his workflow helps him to get a clear picture of each resident.’

It took longer to complete some documentation tasks using a computer than writing on
paper.
Caregivers were unhappy with the amount of time they spent to enter certain data into a
computer. For example, to complete a resident’s continence chart, a PC needed to go through
three drop-down menus selecting the correct continence information from a list. To access
and complete another resident’s chart, the caregiver had to enter a username and password to
close the screen with the previous resident’s chart. According to the caregivers, the many
clicks and switches amongst screens make this process far more time consuming than the
previous procedures in the paper-based system. For instance, to enter continence data in the
paper-based system only required a tick in a continence chart and a flip-over to complete
another chart. One PC said:
‘The only real problem I have is with the continence charts, it takes so long to enter everyone's information
in the electronic system. It can take up to one hour to enter continence data and when using the paper system, it
is just a 5 minute job. I am able to go from one resident to the next using the electronic system, but when I have
35 residents, that is a lot of clicking and switching screens.’

Given that the caregivers had the option to either write on paper or enter data into a
computer, some of them chose to only write on paper. As stated by a PC.
‘It does get slow to enter data into the computer that you eventually give up. When data entry is slow and
you really want to complete your documentation, you get trapped in the paper system.’

Continuous training is needed for some caregivers to effectively use the electronic
system
The procedures followed to complete certain forms on a computer such as continence and
leisure charts required more computer skills and this seemed challenging for some caregivers
to remember and apply. When confronted with such forms, some caregivers chose to chart
the information on paper. One caregiver stated that:
‘Although they have been trained, some girls do not know how to document all the assessments on a
computer. They can write progress notes, but they are not good with other nursing forms. It has gone off the
brain what they were taught, and instead they write the information on paper.’

Discussion
The aim of this study was to determine the impact of the introduction of an electronic
documentation system on care staff members’ documentation efficiency in an RACF. The
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PCs’ proportion of time spent on documentation reduced only at 3 and at 23 months after the
implementation of the electronic system. There was no reduction, however in the RAOs’
proportion of time on documentation at all measurement periods after the introduction of the
electronic system. A lack of time-saving after moving to an electronic system has been
reported in some studies in nursing (Ammenwerth et al. 2003, Saarinen & Aho 2005, Menke
et al. 2001, Hakes & Whittington 2003). For example, Saarinen & Aho (2005) found that
caregivers took longer to document care using an automated system than using a paper-based
system after the implementation of an electronic system in a hospital’s intensive care unit
(ICU). In an observation of caregivers using either manual or electronic documentation
systems in the ICU of a paediatric ward, Menke et al. (2001) found no difference in
documentation time after the introduction of the electronic system. These studies, however,
were conducted in hospital settings. Our study is the first to report a lack of time-saving using
an electronic documentation system in a residential aged care setting.
Caregivers’ proportion of time spent on paper-based documentation activities remained high
at all measurement periods after the introduction of the electronic system (Table 5). In
addition to the continued practice of charting some information items on paper, some
caregivers decided to return to their manual way of documenting care after the introduction of
the electronic system. For instance, while some caregivers documented continence
information on a computer, others chose to chart the same information on paper, probably,
because computerized forms took longer time to complete as mentioned in the interviews.
The qualitative findings suggest that the extent to which an electronic documentation
system is aligned with caregivers’ documentation practice may influence the efficiency of the
system in an RACF. In the current study, interviews with caregivers revealed that the process
involved in completing a resident’s continence chart on a computer was much longer than
that required by the manual system. The interview results further revealed that caregivers’
practice of double charting was partly influenced by the way nursing data was organized in
the electronic system. Data such as blood pressure was located in various sections of the
electronic system, unlike in the manual system where the data is organized in a longitudinal
format and hence, easier to follow trends and make care decisions. Such poor alignment of
the electronic system with caregivers’ documentation practice may be a barrier to the
achievement of efficiency in documentation. Indeed, Bates et al. (2003) in their report
analysing the requirements for an effective clinical decision support system, emphasized the
importance of aligning an electronic system with the users’ work practices for achievement of
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the expected outcomes. Nevertheless, these findings provide useful information that can be
used to improve the electronic system.
Computer skills of the caregivers can also be a determinant of efficiency in
documentation. In a study conducted in an RACF in the U.S.A, findings showed that
caregivers with inadequate computer skills spent longer time documenting care on a
computer (Cherry et al. 2011). In the current study, some caregivers with inadequate
computer skills decided to complete some of their documentation using the less optimal and
inefficient paper–based system (Martin et al. 1999). A number of the caregivers working in
RACFs are older and their computer skills are poor (Yu & Comensoli 2004; Munyisia et al.
2011). Possibly, these caregivers missed the opportunity to learn how to use computers in
their school education. This situation calls for a strategy that allows the caregivers to
continuously learn how to use the electronic system in their work.
This study has some limitations. First, it was conducted in a single RACF, thus results
may not be generalisable to other settings. Our study was also confined to a day shift. It is
unknown whether findings from this shift correctly reflect caregivers’ documentation time in
the afternoon and night shifts. In addition, the work sampling technique provides an estimate
and not the exact time on an activity.
The major strength of this study is the long-term follow-up on caregivers’ proportion of
time on documentation, which makes it possible to detect the long-term effect of electronic
documentation in the RACF. This has also enhanced the reliability of the findings. Most
previous studies conducted in other healthcare settings have had only a single point of data
collection after implementation. For example, some studies were conducted at six months
after implementation (Wong et al. 2003; Banet et al. 2006), others at seven months (Bosman
et al. 2003; Pizziferri et al. 2005), and others at 24 months after implementation (Overhage et
al. 2001; Saarinen & Aho 2005).
In addition, the application of a work sampling technique enabled a single researcher to
observe a whole care team’s work in a shift. The caregivers worked in a particular location of
the facility and thus it was easy to locate them at a specific moment and record their activities
without disrupting their workflow.
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Conclusions
The introduction of an electronic documentation system did not lead to improved efficiency
in documentation for the caregivers in an RACF at most measurement periods. This may
partly be due to the practice of documenting some information items on paper and others on a
computer.
Table 1 -The five periods of measurement
Period

Measurement time

Month/Year

First

Two months before implementation of the electronic system

March 2009

Intervention

Implementation of the electronic system

May-June 2009

Second

Three months after implementation

August 2009

Third

Six months after implementation

November 2009

Fourth

Twelve months after implementation

May 2010

Fifth

Twenty three months after implementation

April 2011

Table 2 - Caregivers’ documentation activities


Taking records from the storage place



Flipping through to identify the correct page



Reviewing resident information



Writing progress notes/charts and forms



Putting records back in the filing area



Medication documentation



Admission documentation



Documentation to transport a resident to hospital



Locating the correct window



Inputting a username/password



Typing progress notes/charts and forms



Closing the electronic system
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Table 3 - Numbers of documentation activities and participants observed during the
study
Number

2 months
Before

3 months
After

6 months
After

12 months
After

23 months
After

Documentation

370

255

460

279

230

18

57

5

36

14

16

19

17

19

21

3

3

2

5

4

activitiesfor PCs*
Documentation activities
for RAOs†
Observations of PCs
Observations of RAOs

*PC = Personal Carers, † RAO = Recreational Activity Officers

Table 4 - The proportion of time spent by caregivers on documentation before and after
the introduction of the electronic system
Percentage of time in documentation activity
(90% Confidence Interval)
Caregivers
PCs

RAOs

2 months
before
*a14.5%

3 months
after
b
10.9%

6 months
after
c
19.5%

12 months
after
c
17.2%

23 months after

(13.4-15.7)

(9.9-12.0)

(18.1-20.8)

(15.7-18.7)

(9.9-12.2)

a

b

a

c

a

(14.1-21.1)

(1.0-5.0)

4.5%

(2.8-6.2)

17.6%

2.9%

9.2%

(6.8-11.6)

b

11.1%

4.6%

(2.6-6.6)

*The same superscript letter between measurement periods represents no significant difference in the proportion
of time spent on documentation. Different superscript letters between measurement periods denote a significant
difference in the proportion of time on documentation
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Table 5-The proportion of time spent by caregivers on documentation activities
performed using paper and with a computer after the introduction of the electronic
system
Percentage of time in documentation activity
(90% Confidence Interval)
Caregivers
PCs

RAOs

Documentation
activities
Performed using
paper

3 months
after
*a
69.8%
(65.1-74.5)
n = 178

6 months
after
b
53.9%
(50.1-57.7)
n = 248

12 months
after
a
71.0%
(66.5-75.4)
n = 198

23 months
after
a
64.8%
(59.2-69.6)
n = 149

Performed with
computer

a

30.2%
(25.5-34.9)
n = 77

b

46.1%
(42.3-49.9)
n = 212

a

29.0%
(24.6-33.5)
n = 81

a

Performed using
paper

a

b

a

63.9%
(50.7-77.1)
n = 23

b

Performed with
computer

a

a

0

59.6%
(49.0-70.3)
n = 34
40.4%
(29.7-51.0)
n = 23

100.0%
n=5

0

36.1%
(22.9-49.3)
n = 13

35.2%
(30.0-40.4)
n = 81
100.0%
n = 14

n = number of observed recordings
*The same superscript letter between measurement periods represents no significant difference in the
proportion of time spent on documentation. Different superscript letters between measurement periods denote
a significant difference in proportion of time spent on documentation.
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CHAPTER 9

9

THE EFFECT OF AN ELECTRONIC NURSING DOCUMENTATON SYSTEM
ON ACTIVITIES OF NURSING STAFF IN A NURSING HOME: A
LONGITUDINAL STUDY

Esther Naliaka Munyisia
Ping Yu
David Hailey

The study context for this report is the high care house of the RACF.
The report will be submitted to an international refereed journal.
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ABSTRACT
Background: Nursing homes lag far behind other healthcare settings in the adoption of
health information technology. One reason for this is lack of evidence about how this
technology will affect the work of nursing staff. This study helps to provide this information
by examining the effect of the introduction of an electronic documentation system on
caregivers’ time on activities in a nursing home.
Methods: An observational work sampling study was undertaken with nursing staff at 2
months before, and at 3, 6, 12 and 23 months after the implementation of an electronic
documentation system.
Results: There was no significant change in Registered Nurses’ time on most activities after
implementation. Time spent by Endorsed Enrolled Nurses (EENs) and Personal Carers (PCs)
on oral-communication reduced, and time on documentation increased at most measurement
periods in the 12 months after implementation. At 23 months, the time spent by EENs on
oral-communication increased and documentation time reduced. The PCs’ time on these two
activities returned to the pre-implementation level. Caregivers’ direct care time remained
stable after implementation. There was not much change in time spent on other activities after
the implementation of the electronic system.
Conclusions: The findings suggest that successful introduction of an electronic
documentation system in a nursing home may not interfere with nursing staff direct care time.
However, although an electronic documentation system might stimulate positive change in
documentation practice, maintaining this positive change appears a challenge. This calls for
continuous training and support of nursing staff to use the new system for sustainable benefits
in practice.
Key words. Electronic nursing documentation, electronic health record, nursing home, nurse,
long term care, impact
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Introduction
Health information technology holds great promise for improving efficiency and quality of
care and enhancing the quality of documentation in nursing homes (Munyisia et al. 2011;
IOM 2004). To benefit from this technology, nursing staff have been urged and encouraged
to embrace electronic systems with the promise that such systems will reduce paperwork,
increase patient care time, and facilitate delivery of high quality care (Ball et al. 2003).
A number of studies have been undertaken to assess the effects of these systems on
nursing work in terms of time spent on activities by the nursing staff (Bosman et al. 2003;
Hakes & Whittington 2008; Gabr 2010). All these studies were conducted in hospitals. Few
studies of this kind have been undertaken in nursing homes and thus, there is limited
understanding about how these systems may affect the time nursing staff spend on activities
in this setting.
In our recent study, we found that use of an electronic system in a nursing home may not
necessarily reduce the amount of time nursing staff spend on documentation (Munyisia et al.
2011). In another study, interviews with nursing staff revealed that an electronic system
reduced the time on access to residents’ records and documentation (Cherry et al. 2011).
These staff had mixed views about the effect of the electronic system on their time on direct
care work. Some staff felt that their time had increased; others thought it had reduced, while
others believed that there was no difference between the time on direct care work when using
computerized system and manual (paper-based) approaches (Cherry et al. 2011). Thus, there
is no conclusive evidence about the effects of an electronic system on time spend on activities
by nursing staff in a nursing home.
Therefore, this study investigates how the introduction of an electronic nursing
documentation system affects the time nursing staff spend on all activities in a nursing home.
Methods
Setting
This study was carried out at a nursing home in Australia between 2009 and 2011 with
approval by the Human Research Ethics Committee at the University of Wollongong,
Australia. The nursing home provides care to older people who fully depend on nursing staff
to accomplish their activities of daily living such as showering. This facility takes care of upto 53 residents at any given time of the year. On a normal day shift, care of the elderly is
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provided by one Registered Nurse (RN), One Endorsed Enrolled Nurse, One Recreational
Activity Officer (RAO), and 12 Personal Carers.
A commercial web-based electronic documentation system was introduced at the nursing
home in May 2009. It supports residents’ demographics, progress notes, forms and charts,
assessments, and incident and accident reports. It is also used in preparing residents’ care
plans, shift handover reports and documents for funding. A detailed account of this system
can be found in Munyisia et al. (2011). All nursing staff received a 30 minute one-on-one
training session prior to implementation. New employees learned to use the system from their
colleagues with experience using the system.
Participants and design
Nursing staff working on a morning shift were invited to consent to take part in the study. All
nursing staff accepted and signed consent forms. Nursing staff working on afternoon and
night shift were excluded from this investigation.
The study was conducted on a morning shift (6.45am to 3.15pm). A work sampling
technique with an observational component was used in data collection at five different
measurement periods (Table 1). Each study period lasted five days (Monday, Tuesday,
Wednesday, Saturday and Sunday).
A pre-determined set of tasks was used by an observer (ENM) to identify and record
activities of nursing staff. These tasks and their categories were adapted from previous data
collection tools in peer-reviewed studies (Bosman et al. 2003; Pelletier & Duffield 2003).
The procedures of validating these tasks and their categories including assessment of interrater reliability are described in Chapter 4 of the thesis. The final instrument contained 48
activities grouped into eight categories. These categories include direct care, indirect care,
medication management, oral-communication, documentation, personal duties, in-transit
between tasks, and other nursing duties that are not classifiable in the earlier mentioned
categories.
During data collection, observations were made every nine minutes. The observer
followed the same route on each round of observation and recorded all tasks being
undertaken by each nursing staff on a tabular data collection tool. This methodology was
applied at all study periods. Further information about the study design can be found in
Munyisia et al. (2011).
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Data analysis
Data in MS Excel 2003 spreadsheet were exported to SPSS for analysis using descriptive
statistics with 90% confidence intervals. Categories with less than five recorded activities at
any period during the study were excluded from analysis. The proportion of time spent on
documentation activities after implementation includes the time spent on paper-based and
computer-based documentation tasks. Comparison of the proportions of time spent between
any two of the five periods of data collection was conducted using Pearson’s chi-square test.
A p-value less than 0.10 was considered to be statistically significant.
Table 1 - The five data collection periods
First period

Measurement time
Two months before the introduction of the electronic system

Month/Year
March 2009

Intervention

Implementation of the electronic system

May-June 2009

Second period

Three months after the introduction of the electronic system

August 2009

Third period

Six months after the introduction of the electronic system

November 2009

Fourth period

Twelve months after the introduction of the electronic system

May 2010

Fifth period

Twenty three months after the introduction of the electronic system

April 2011

Results
A total of 1925 activities were recorded for the RNs, 1384 for the EENs and 14423 for the
PCs. In general, two hundred and forty two observations of nursing staff were made, 28 of
RNs, 23 of EENs and 191 of PCs (Table 2).
Table 2 - The number of nursing staff in each job role observed at each measurement
period before and after implementation of the electronic system*
2 months
before

3 months
after

6 months
after

12 months
after

23 months
after

Observations of RNs

5

6

5

7

5

Observations of EENs

5

4

5

3

6

Observations of PCs

34

40

40

38

39

Type of staff

*Numbers include double counts of some nursing staff. For example, in the study period two months before
implementation, only two RNs worked on a morning shift, one was on duty for three days and another for two
days.
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The proportion of RN and EEN time on activities before and after the introduction of
the electronic system
Analysis of the proportion of time RNs and EENs spent on activities before and after the
introduction of the electronic system is presented in Table 3 and Table 4 respectively. When
compared to the proportions of time in the paper-based system, the proportion of their time
spent on oral-communication remained stable during the first 12 months after
implementation. At 23 months, the RN proportion reduced by 12.2% (p<0.01), whereas the
EEN proportion increased by 8.7% (P=0.02). No significant change was identified in the RN
proportion of time on documentation at all periods after implementation, except at 23 months
where the proportion was much greater than in the paper-based system. There was no
significant change in the percent of EEN time on documentation in the first six months postimplementation. At 12 months and 23 months, their percent of time reduced significantly.
No significant change was noted in the RNs’ proportion of time on direct care duties at all
periods after the introduction of the electronic system, except at 12 months where the
proportion reduced significantly compared to the value recorded in the pre-implementation
period. There was no significant change in the RN and EEN proportions of time on
medication management, personal duties and in-transit between tasks at almost all periods
after implementation.
The PCs’ proportion of time on activities before and after the introduction of the
electronic system
The PCs’ proportion of time on activities before and after the introduction of the electronic
system is shown in Table 5. There was a significant decrease in the proportion of time on
oral-communication during the first 12 months after implementation. At 23 months, the
proportion had settled back to the original level in the paper-based system. The percent of
time on documentation increased significantly in the first 12 months post-implementation.
The proportion returned to a level similar to the value recorded in the pre-implementation
period at 23 months. The percent of time on direct care duties remained stable at all periods
after the introduction of the electronic system. There was no significant change in the percent
of time on personal duties at all periods after the implementation of the electronic system,
except at 12 months where the percent was much greater than in the paper-based system.
Similarly, there was not much change in the proportion of time spent in-transit between tasks
after implementation, except at six months where the proportion increased significantly
compared to the value in the pre-implementation period. No significant change was noted in
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the proportion of time spent on indirect care duties after the introduction of the electronic
system.
Table 3 - The RNs’ proportion of time on activities before and after the implementation
of the electronic system
2 months
before

% (number of observations)
3 months
6 months
12 months
after
after
after

23 months
after

Activity categories

n = 430

n = 448

n = 333

n = 454

n = 260

Oral Communication

48.4a† (208)

47.8a (214)

43.5ab (145)

49.8a (228)

36.2b (94)

Documentation

17.7ab (76)

15.6a (70)

22.8b (76)

13.7ab (62)

28.5c (74)

Direct Care

7.7ac (33)

5.6ab (25)

4.8ab (16)

4.2b (19)

10.4c (27)

18.1a (78)

23.0a (103)

19.8a (66)

22.5a (102)

18.1a (47)

Personal

5.1a (22)

4.7a (21)

4.5a (15)

4.8a (22)

3.1a (8)

In-transit

3.0a (13)

3.3a (15)

4.5a (15)

4.6a (21)

3.8a (10)

Medication
management

†The same superscript letter between measurement periods represents no significant change in the proportion of
time spent on an activity. Different superscript letters between measurement periods denote a significant change
in the proportion of time on the activity.
n = total observations

Table 4 - The EENs’ proportion of time on activities before and after the
implementation of the electronic system
% (number of observations)
2 months
before

3 months
after

6 months
after

12 months
after

23 months
after

n = 313

n = 247

n = 298

n = 187

n = 339

Oral communication

39.3ab† (123)

44.5ac (110)

34.9b (104)

43.3ab (81)

49.3c (167)

Documentation

30.7a (96)

24.3ab (60)

30.2a (90)

18.7b (35)

19.2b (65)

Medication management

18.8a (59)

23.5a (58)

24.8a (74)

25.7a (48)

25.1a (85)

Personal

8.3a (26)

4.0b (10)

5.0ab (15)

7.5ab (14)

3.8b (13)

In-transit

2.9a (9)

3.6a (9)

5.0a (15)

4.8a (9)

2.7a (9)

Activity categories

†The same explanation of superscripts as in Table 3.
n = total observations
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Table 5 - The PCs’ proportion of time on activities before and after the implementation
of the electronic system
% (number of observations)
2 months
before

3 months
after

6 months
after

12 months
after

23 months
after

n = 2723

n = 3126

n = 3076

n = 2745

n = 2753

Oral communication

a

34.4 † (938)

b

28.3 (885)

b

30.3 (932)

b

29.5 (809)

32.8a (904)

Documentation

6.5a (177)

10.5b (329)

9.7b (298)

7.9c (218)

7.5ac (206)

Direct care

40.3abc (1097)

41.9a (1310)

38.1b (1171)

39.4b (1081)

41.0ac (1130)

Personal

5.0ab (136)

5.5a (173)

4.9ab (151)

8.2c (225)

4.1bc (113)

In-transit

4.8a (131)

4.4a (136)

7.5b (230)

5.2a (143)

5.0a (137)

Indirect care

9.0a (244)

9.4a (293)

9.6a (294)

9.8a (269)

9.6a (263)

Activity categories

† The same explanation of superscripts as in Table 3.
n = total observations

Discussion
The RNs’ proportion of time on almost all activities remained unchanged after the
introduction of the electronic system. This finding may in part be associated with the RNs’
responsibilities in a nursing home. They are the team leaders in a work shift. In addition to
their responsibilities of carrying out continuous assessment of individual resident’s status,
planning, implementation and evaluation of nursing care, RNs are responsible for supervising
all nursing staff on the floor, attending to administrative duties, and communicating with
outside healthcare providers such as general practitioners and allied health professionals
(Australian Nursing and Midwifery Council 2006). Despite their many responsibilities, RNs
have the obligation to maintain the normal running of aged care services in a shift. The multidimensional nature and busy schedule may leave RNs little room for altering their routine
practice on a particular activity such as documentation. After 23 months of using the
electronic system, RNs spent significantly more time on nursing documentation; this appears
to be offset by a significant drop in the proportion of time spent on oral communication. This
may suggest that RNs had become more fluent in electronic communication and relied less on
information sharing orally.
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There was a decreasing trend in the proportion of time the EENs spent on oral
communication, and an increasing trend in the proportion of time spent on documentation at
three and six months after the introduction of the electronic documentation system; these
proportions, however were not significantly different from those recorded in the paper-based
system. Almost two years after implementation, there was a tendency of EENs to go back to
the easy, yet sub-optimal, practice of orally exchanging information instead of recording it on
the computer. The proportion of time they spent on oral communication increased, and the
proportion of time on documentation reduced. These findings suggest that the introduction of
an electronic documentation system in a nursing home may stimulate a positive change in
EEN documentation practice; however, maintaining this positive change appears to be a
challenge.
The PCs’ proportion of time on communication reduced and the proportion of time on
documentation increased at all periods in the 12 months after the introduction of the
electronic system. This may suggest that after implementation, PCs spent less time interacting
with their colleagues and with their supervisors (RNs and EENs) to share or to obtain care
information. They instead used electronic records for these purposes. However, at 23 months,
the proportion of time on these activities settled back to the original level in the paper-based
system. Similar to the EENs, although a positive change may be realized in the PCs’
documentation work after the introduction of an electronic documentation system,
maintaining this change may be a challenge.
Leaders in nursing homes are concerned that nursing staff may take a long time to learn
how to use an electronic system, a situation that might interfere with their duty of caring for
the residents (Cherry et al. 2008). Our results however, show that the introduction of an
electronic system may not interfere with the caring duty of nursing staff. The proportion of
time nursing staff spent on direct care or medication management remained unchanged at
most periods after the implementation of the electronic system. This finding suggests that the
introduction of an electronic documentation system in a nursing home may not require
nursing staff to sacrifice their time with residents. This may help to allay the fears of nursing
home leaders and motivate them to introduce electronic systems into nursing practice.
Results of this study should be interpreted with caution as the investigation was conducted
in a single nursing home and thus, findings may not be fully generalizable to other settings.
The study was also focused on nursing staff working on a morning shift. It is unknown
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whether results from this shift correctly reflect nursing staff workflow on the afternoon and
night shifts. Activity categories with a small sample size were excluded from the analysis,
and possibly their inclusion in the analysis might have had an effect on the workflow.
Conclusions
Our results suggest that successful introduction of an electronic documentation system in a
nursing home may not require nursing staff to sacrifice their time with residents. This finding
may assure nursing staff and nursing home leaders that implementation of an electronic
documentation system does not necessarily interfere with the caring duty of nursing staff. In
addition, although introduction of an electronic documentation system in a nursing home may
stimulate a positive change in documentation practice, maintaining this positive change may
be a challenge. This demonstrates the need for continuous training and support of nursing
staff to use the electronic system for sustainable benefits in practice.
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ABSTRACT
Background. Despite increasing research on caregivers’ interaction with technology, there
has been no attempt to investigate how the introduction of an electronic system in an RACF
may affect caregivers’ use of their time.
Objective. To assess how caregivers use their time before and after the introduction of an
electronic documentation system in a residential aged care facility (RACF).
Methods. An observational work sampling study was undertaken with caregivers at 2 months
before, and at 3, 6, 12 and 23 months after the implementation of an electronic documentation
system.
Results. During the first 12 months after implementation, the proportion of time spent by
personal carers on documentation increased whereas the proportions on direct care and
communication decreased. At 23 months, these proportions had returned to pre implementation levels. The proportion of time spent by recreational activity officers’ on
documentation increased, that on communication decreased and the proportion on direct care
remained stable during the first 12 months after implementation. The proportion of time on
documentation returned to the pre-implementation level after 23 months. Changes in
proportions of time on other activities were not directly associated with the introduction of
the electronic system.
Conclusion. Caregivers in an RACF may take over a year to integrate and use an electronic
documentation system in their daily work. Organisations implementing such systems should
develop strategies that support and accelerate the integration of the new documentation
practice into residential aged care services.
Keywords. Electronic nursing documentation, electronic health record, impact, nurse,
residential aged care facility
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Introduction
Electronic systems are increasingly being introduced into Australia’s residential aged care
facilities (RACFs). These facilities care for older people, who because of frailty and other
age-related conditions, are unable to live independently in their own homes and require care
from others in an institution. The care provided to the older people ranges from personal care
to nursing care (Productivity Commission 2011).
The use of electronic systems in RACFs could significantly improve quality, safety and
efficiency of care service delivery. In a recent study, we found that a computerized
documentation system reduced repetitions in data entry and enhanced accessibility, accuracy,
and legibility of nursing records (Munyisia et al. 2011a). Another study found that an
electronic system improved management decision-making by facilitating quick access to
residents’ records (Cherry et al. 2011).
Despite growing evidence and mandates to implement health information technology
(health IT), computer use in RACFs to support delivery of quality care and improve
management of residents’ records is still uncommon (Department of Health and Ageing
2007). Most aged care managers are reluctant to introduce computers into caregivers’ daily
work. Reasons range from high cost of implementation to uncertainty of how this technology
will impact on caregivers’ practice (Yu & Comensoli 2004; Cherry et al. 2008). Some leaders
in aged care fear that caregivers may take a long time to learn the new workflow in an
electronic system, a situation that may impact resident care. Others believe the new system
may improve caregivers’ efficiency and accuracy of documentation (Cherry 2008). This
demonstrates the need for a clear understanding of the changes in caregivers’ work following
the introduction of an electronic system in an RACF.
This goal could be achieved by exploring caregivers’ time on activities (Pelletier &
Duffield 2003; Ampt et al. 2007). Previous investigations of time spent on activities after the
introduction of an electronic system in nursing practice have mainly been undertaken in
hospitals (Bosman et al. 2003; Wong et al. 2003; Gabr 2010). For example, seven months
after the implementation of an electronic system in the Intensive Care Unit (ICU) of a
surgical ward, Bosman et al. (2003) found that caregivers took much less time on registration
of patients (documentation) and more time on patient care (direct care) compared with the
time associated with paper-based documentation practice. The authors found no difference
between paper - based and electronic documentation systems in time spent on personal (i.e.,
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meal breaks) and unit-related (i.e., ordering supplies) activities. To our knowledge, there are
no studies providing this kind of information in the setting of an RACF.
Understanding how time on activities may change after the introduction of an electronic
system is essential in both promoting acceptance of the systems by caregivers and in
motivating the aged care providers to invest in innovative health IT applications to optimize
care services. In addition, the information can be used to re-design caregivers’ activities and
work flow to enhance productivity. This paper presents the results of a 25-month longitudinal
study on caregivers’ time utilization before and after the introduction of an electronic
documentation system in a low care section of an RACF. According to Australia’s aged care
system, residents in a low care aged care setting require minimal personal care and support
for their activities of everyday living [1].
Objective
The objective of this study is to assess how caregivers use their time before and after the
introduction of an electronic nursing documentation system in an RACF. The study
specifically explores changes in proportion of time spent on activities by personal carers
(PCs) and recreational activity officers (RAOs) before and after the introduction of the
electronic system.
Methods
Design
An observational work sampling technique was used in this study. Details of this technique
have been reported in Munyisia et al. (2011b).
Study setting
This work is part of a larger study on changes in caregivers’ work following the introduction
of an electronic system in an RACF in Australia. This study was specifically conducted in a
low care section of the RACF. This section has 64 beds. On a typical morning shift, care of
the residents is provided by four PCs and one RAO
Prior to the implementation of the electronic system, residents’ information was
handwritten as free–text or entered into standardized nursing forms provided by the facility’s
management. In 2009, after implementation, residents’ demographics, incident and accident
reports, forms and charts, progress notes and assessments were entered and maintained on a
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computer. The electronic system was also used to prepare care plans, shift handover reports
and the funding of care.
During the electronic documentation period, information on continence was documented
either on paper or on a computer. Information on blood pressure, weight and blood sugar
level was documented on paper and on a computer from 6 months after implementation.
Information on medication management and recreational activities was recorded and
maintained on paper throughout the study.
In preparation for the implementation of the electronic system, a laptop and four desk top
computers were installed with the electronic documentation system. Each caregiver received
a 30 minute one–on–one training session. Newly employed caregivers learned to use the
electronic system from the facility’s IT support officer or from colleagues with experience
working with the new system.
Participants
Participants in the study were PCs and RAOs working on a morning shift (6.45am to
3.15pm). The caregivers working on afternoon or night shifts, allied healthcare staff, and
registered nurses (RNs) assigned to administrative tasks or supervision of the PCs were
excluded from the investigation.
Roles of the PCs and RAOs
Personal carers in Australian RACFs provide basic care to the residents, for example,
showering and toileting. They also re-stock supplies and aid residents in their mobility. They
are responsible for performing documentation duties for their activities in a work-shift. The
PCs in this study were also involved in the activity of medication administration (Holloway
& McConigley 2009; Australian Nursing Federation & Royal College of Nursing 2012).
Recreational activity officers have the responsibility of planning, implementing and
evaluating leisure and recreational programs for individual residents in an RACF
(Diversional Therapy Australia 2012). The RAOs at the RACF were also involved in direct
care of the residents, for example, feeding. They also documented on all their work activities.
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Data collection
Data collection was carried out between 2009 and 2011 on a morning shift at five separate
measurement periods (Fig. 1). Each period lasted for five days (Monday, Tuesday,
Wednesday, Saturday and Sunday).

5th period, Apr 2011

23 months after implementation

4th period, May 2010

12 months after implementation

3rd period, Nov 2009

6 months after implementation

2nd period, Aug 2009

3 months after implementation

May-Jun
2009

1st period, Mar 2009

Implementation of the electronic
documentation system
2 months before the introduction
of the electronic system

Fig 1 The five periods of work activity measurement
Procedures
Two weeks prior to the first period of data collection, the observer (ENM) was introduced by
the residential service manager to the caregivers in their shift handover meetings. The
observer talked to the caregivers and reassured them that the investigation was not meant to
identify flaws in their work, but to understand any changes in their time expenditure
following the introduction of an electronic documentation system. This might have helped
caregivers to become comfortable with the observer and possibly reduced the ‘Hawthorne
effect’, leading to accurate recordings of activities for the care staff by the observer. At the
end of each meeting, the observer invited caregivers to participate in the study. They all
accepted by signing consent forms.
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Before the start of observations on each morning shift, the observer (ENM) obtained a list
of the caregivers scheduled to work during that shift, re-arranged the list by replacing
caregivers’ names with code numbers, and noted names of new caregivers in the study.
During observations, when the observer met the new caregiver, she introduced herself,
explained the purpose and method of the study, and requested the caregiver to participate.
Observations were made every 5 minutes. Starting from a fixed location in the house and
following the same route on each round of observation, the observer recorded all activities
being performed by each caregiver on a tabular data collection tool. When a caregiver was
not found on a given round of observation, a dash (-) was recorded to denote missing. But if
another caregiver on the floor indicated that his or her colleague, for instance was on break,
then this activity was recorded accordingly. These procedures were followed at all
measurement periods of the study.
At 6 months and 12 months after implementation, structured interviews were held with the
caregivers to assess their experiences with the electronic system. The criterion for
participating in the interviews was that caregivers had to have some experience using the
electronic documentation system in their daily work and were willing to discuss this. It was
assumed that with this experience, a caregiver understood the operations related to the use of
the electronic system and would have some opinions about it. In total, six PCs and two
RAOs participated during the two interview periods. Each interview was audio-taped and
then transcribed verbatim.
Caregivers’ activities
The work sampling tool was designed to include all possible activities performed by PCs and
RAOs in a morning shift. A detailed account of the procedures followed in identifying the
activities, validation of these activities and assessment of inter-rater reliability are presented
in Munyisia et al. (2010). The final instrument contained 48 activities grouped into eight
categories (Table 1).
Ethical considerations
The study was approved by the Human Research Ethics Committee of the University of
Wollongong, Australia. The purpose and method of the study were explained to the
caregivers. Caregivers were given information sheets about the study to read, understand and
ask any questions before signing informed consent forms. Each participant was assigned a
code number to ensure anonymity of the records.
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Data analysis
The main outcome of analysis was the proportion of time spent in each activity category
before and after the introduction of the electronic documentation system. To obtain the
proportion of time, the total number of snapshots in a category was divided by the total
number of snapshots recorded during the entire work sampling period. Data in MS Excel
2003 were converted to SPSS, version 18.0 (SPSS Inc., Chicago, IL, USA) for statistical
analysis using descriptive statistics with a 90% confidence interval. The proportion of time
spent in documentation category after implementation includes the time spent on paper-based
and on computer-based documentation tasks.
Differences in proportions of time spent in each category before and after the
implementation of the electronic system were identified using Pearson’s chi-square test. A
significance level for each test was set to 0.10. This significance level was chosen because
due to limitation of funds, a single observer (ENM) collected data for this study, unlike in the
previous work sampling studies with two or more observers on the floor [7-8]. This situation
might have negatively affected the sample size of this study and hence, a significance level of
0.10 was considered a reasonable threshold for comparison. However, given the multiple
comparisons in this study (4 independent comparisons), we used the Bonferroni correction to
adjust for the multiplicity. Thus, results from these comparisons are presented as adjusted pvalues. A p-value less than 0.025 was considered to be statistically significant.
Interview data analysis
Data was analysed using an inductive content analysis method as described by Elo & Kyngas
(2008). First, transcripts were open-coded, line-by-line. Each transcript was then thoroughly
reviewed to identify terms or events that appeared frequently. Categories emerged from these
terms and events. The categories from different transcripts were then compared and grouped
into broader higher order categories. Finally, the content of these categories was used to
abstract major themes from which to draw conclusions on the caregivers’ experiences with
the electronic system.
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Table 1 Caregivers’ activities
Categories
Direct care activities

Work activities and definitions
All nursing activities performed in the presence of a
resident

and/or

relative,

for

example,

hygiene/oral

care/bathing/toileting/shaving, nutrition/feeding.
Medication management

All

medication

related

tasks

including

preparation/administration and documentation
Communication activities

All activities related to oral communication such as sharing
information about a resident/de-briefing, discussion with
allied healthcare workers, staff orientation, and coordination
of care.

Documentation activities

All activities related to paper-based and computer-based
documentation such as taking records from the storage
place, flipping through to identify the correct page,
inputting a username and password, and typing progress
notes/charts and forms.

Indirect care activities

All activities that are not resident specific such as
identifying correct supplies, packing supplies to trolley, and
equipment set up/sling set-up/shower chair set-up.

Personal activities

All activities unrelated to residents, for example personal
errands, meal breaks and making telephone calls.

In-transit

Time between tasks, such as time spent walking in corridor.

Others

Tasks not classified anywhere above.
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Results
A total of 109 observations of caregivers were made, 92 (84%) of PCs and 17 (16%) of
RAOs. In general, 10,947 activities were recorded for the PCs and 1,500 for the RAOs.
Changes in the PCs’ proportion of time on activities
Table 2 shows the proportion of time the PCs spent on each category of activities pre- and
post-implementation of the electronic documentation system. Overall, there was no similarity
in the distribution of the proportion of time on activities at 2 months before and at 3, 6, 12
and 23 months after the implementation of the electronic system.
When compared to the PCs’ proportions of time spent on activities at 2 months before the
implementation of the system: the proportion of time on communication remained stable at 3
months into electronic documentation. It then reduced significantly at 6 and 12 months after
implementation. At 23 months, the proportion returned to a level similar to the value recorded
in the paper–based system; the percentage of time on direct care work reduced significantly at
3, 6, and 12 months after the introduction of the electronic system. The percentage settled
back to a level similar to the pre-implementation value at 23 months; there was no significant
change in the proportion of time on documentation at 3 months after implementation. A large
increase in the proportion of time on this activity was recorded at 6 months postimplementation (11.8% to 18.1%, p < 0.001). This increase was sustained at 12 months
(11.8% to 15.8%, p < 0.001), and at 23 months the proportion went back to the original level
recorded when using the paper-based system; the proportion of time spent in-transit between
tasks and on personal duties increased significantly at all measurement periods after
implementation. In contrast, there was a reduction in proportion of time on medication
management in these periods (p < 0.001); no clear pattern was identified in the percentage of
time spent on indirect care activities in this study. Finally, the proportion of time on other
nursing duties increased significantly at 3 and 12 months after implementation (p < 0.001).
At 6 and 23 months, the proportion remained at the level similar to the value recorded when
the paper–based system was used.
Changes in the RAOs’ proportion of time on activities
Table 3 presents RAOs’ activities pre- and post-implementation of the electronic
documentation system. The distribution of the proportion of time on activities during the pre–
implementation period was similar to the distribution at 3 months, but not at 6, 12, and 23
months post-implementation.
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The percentage of time on communication reduced significantly at all measurement
periods after the introduction of the electronic system, except at 6 months where the
percentage remained at a level of the pre–implementation value.
There was a significant reduction in the proportion of time on direct care duties at 3
months into electronic documentation. From 6 months through to 23 months, the proportion
remained at a level similar to that recorded when using the paper-based system.
There was a considerable increase in the proportion of time spent on documentation at 3
months and 12 months post-implementation. At 6 months and 23 months, the proportion of
time was not much different from that recorded when the paper-based system was used.
However, the validity of the finding at 6 months is uncertain because of the small number of
observations at that measurement period. The percentage of time in-transit between tasks
increased significantly at all measurement periods after implementation.
Interview results
For an understanding of the changes in the caregivers’ proportion of time on activities preand post- implementation of the electronic system, only relevant interviews are presented. It
was clear that after implementation, there were some changes in the caregivers’ daily work.
Most of the changes described by the participants were positive, apart from one negative
experience that was mentioned by the caregivers.
The electronic documentation system as beneficial
The caregivers found the electronic system beneficial in their work. For example, after
implementation, caregivers’ access to the residents’ records was tremendously improved. It
was much quicker for them to access the residents’ records to read or document care provided
to a resident than using the manual system. This is because all information for a resident was
in one place in the electronic system. As one caregiver stated:
If you are looking for something it is just there in front of you rather than going through pages and pages of
notes. All details of a resident are in one place. When you want to read what happened yesterday, you can easily
check the last five entries. So it improves access to the residents’ information.

Another said:
During the period of manual documentation, you open the cupboard up and there is like 63 files and you've
got to struggle and find a resident’s file because they are not kept in alphabetical order. That takes time. With
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the electronic system, everything is in front of you and if you can find time to sit down during the day, you can
get all of your documentation done.

With the ease of access to the residents’ records, the caregivers were able to complete
documentation tasks that were at times forgotten or inadequately performed. For example,
during electronic documentation periods, caregivers documented the care provided to each
resident more frequently than in the period when the paper-based system was used. One
caregiver interviewed stated that:
We are charting a lot more on each resident, for example, we are up-to-date with their bowel charts. I think it
is because the charts are there, easy to use and it does not take long to get in and out of a computer.

Another caregiver said:
During the manual system, some days we used to forget documenting in bowel charts because there was so
much paperwork to go through, but now with the electronic system, it is all there in front of you.

Another change after the implementation of the electronic system was the amount of the
residents’ information that was shared during shift handover meetings. Before the
introduction of the electronic documentation system, caregivers shared a detailed account of
the care needs for each resident. After implementation, however, caregivers received only
some information about each resident’s care needs. The remaining information was obtained
from a computer. As one caregiver explained:
The care staff members on night shift only tell us (caregivers working on a morning shift) what they think
we need to know and if there is something exceptional, they tell us to read the notes on a computer.

Some documentation tasks took longer to complete using a computer than writing on
paper
The caregivers were largely critical of the electronic system in relation to the amount of time
they spent to complete some forms. For example, to complete a resident’s continence chart
using the paper-based system, a caregiver was required to place a single entry in the chart and
then flip-over to complete another resident’s chart. In the electronic system, a caregiver
needed to go through a minimum of three structured drop-down menus, selecting appropriate
continence information from a list. To access another resident’s chart, the caregiver needed to
close the screen with the previous resident’s chart by inputting a username and password.
Caregivers perceived the many clicks and switches among screens to be much more time
consuming than their previous procedure in the paper-based system. One caregiver said:
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The only real problem I have is with the continence charts, it takes so long to enter everyone’s information in
the electronic system. It can take up to one hour to enter continence data and when using the paper system, it is
just a 5 minute job. I am able to go from one resident to the next using the electronic system, but when I have 35
residents, that is a lot of clicking and switching screens.

Table 2-PCs’ proportion of time on activities pre- and post-implementation of the
electronic system
% (number of observations)
Measurement periods

Activities

Chi-square test between
b
measurement periods (α = 0.025)

a

0
1
2
3
4
n = 2549 n = 2331 n = 2364 n = 1623 n = 2080

0,1

0,2

0,3

0,4

0.088

0.001*

0.011*

0.063

< 0.001* < 0.001* 0.009*

0.584

Communication

42.6
(1086)

40.2
(937)

37.2
(880)

38.6
(627)

39.9
(830)

Direct Care

14.9
(381)

10.9
(255)

9.4
(223)

12.1
(196)

14.4
(299)

Documentation

11.8
(300)

10.4
(243)

18.1
(428)

15.8
(257)

10.2
(212)

0.136

<.001*

<0.001*

0.089

In-transit

9.4
(239)

11.9
(278)

12.3
(291)

11.6
(189 )

12.1
(254)

0.004*

0.001*

0.019*

0.002*

Personal

5.3
(134)

12.4
(289)

7.8
(184)

9.0
(146)

12.2
(254)

<0.001* <0.001* <0.001* <0.001*

Medication
management

9.3
(237)

5.4
(127)

5.9
(139)

5.4
(88)

4.1
(85)

<0.001* <0.001* <0.001* <0.001*

Indirect care

6.3
(161)

7.3
(169)

8.8
(211)

4.3
(70)

6.4
(134)

0.194

0.001*

0.006*

0.861

Others

0.4
(11)

1.4
(33)

0.3
(8)

3.1
(50)

0.7
(14)

<0.001*

0.599

<0.001*

0.269

a

The five measurement periods of the study are denoted by numbers 0, 1, 2, 3 and 4;

0 = 2 months pre-implementation; 1 = 3 months post-implementation; 2 = 6 months postimplementation; 3= 12 months post-implementation and 4 = 23 months post-implementation.
b

Comparison of the proportion of time spent on each category of activities pre- and post-

implementation of the electronic system. For instance, 0,1 means comparison of the proportion
of time spent on activities 2 months pre- and 3 months post-implementation of the electronic
system.
*

Statistically significant outcome of chi-square test. A p–value less than 0.025 was considered

statistically significant. For example, in the row for communication,

there is a notable

difference in proportion of time spent between 2 months pre- and 6 months post-implementation
(p = 0.001).
n = total observations
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Table 3-RAOs’ proportion of time on activities pre- and post-implementation of the
electronic system†
% (number of observations)
Measurement periods

Activities

Chi-square test between
b
measurement periods (α = 0.025)

a

0
n = 379

1
n = 305

2
n = 160

3
n = 374

4
n = 282

0,1

0,2

0,3

0,4

Communication

54.6
(207)

44.6
(136)

46.9
(75)

45.2
(169)

41.8
(118)

0.009*

0.100

0.010*

0.001*

Direct Care

36.1
(137)

20.7
(63)

40.0
(64)

35.0
(131)

35.1
(99)

<0.001* 0.398

0.748

0.782

Documentation

4.7
(18)

18.7
(57)

3.1
(5)

9.6
(36)

5.0
(14)

<0.001* 0.394

0.010*

0.899

In-transit

4.5
(17)

16.1
(49)

10
(16)

10.2
(38)

18.1
(51)

<0.001* 0.015*

0.003* <0.001*

† Only those activities recorded five times or more at each measurement period are presented.
a

The same explanation for measurement periods as in Table 2.

b

The same explanation as in Table 2.

* Statistically significant outcome of chi-square test. A p–value less than 0.025 was
considered statistically significant.
n = total observations.
Discussion
Observations for this study were made in a single RACF with a particular electronic nursing
documentation system. As such, our results may not be directly generalizable to other RACFs
and systems. However, they clearly demonstrate the dynamics in caregivers’ proportion of
time spent on activities at various periods after the introduction of the electronic
documentation system. In addition, the results provide long term follow-up data that has not
been found in the literature.
The study was not conducted on all work shifts in a day; thus, while findings represent the
proportion of time caregivers spent on various activities before and after the introduction of
an electronic system, it is impossible to ascertain how these proportions might have been
affected with the inclusion of afternoon and night shifts. However, most activities in these
settings are undertaken in a morning shift and thus, it is unlikely that inclusion of the nonparticipating work shifts would have had major effects on the results.
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We used work sampling study design in this investigation. Although this technique is
useful in obtaining data for a whole care team in a short period, it provides an estimate and
not the real time needed to complete an activity.
It is possible that caregivers changed their work behaviours after sighting the observer (the
Hawthorne effect). To minimize the impact of the effect in this study, the observer talked to
the caregivers as reported in the methodology section. This might have helped the caregivers
to be comfortable with the presence of the observer during their work.
We found that in comparison to the paper-based practice, there were changes in
caregivers’ time distribution at most measurement periods after the implementation of the
electronic system. This finding was expected because an electronic system may force the use
of correct procedures and even adherence to policies that are often overlooked or missed
when using a manual system (Robles 2009).
The proportion of time on documentation increased at most measurement periods during
the first 12 months after implementation. This increase may be a result of the changes in
caregivers’ documentation practice. For example, instead of caregivers documenting on care
provided to each resident at least once in a week as per the policy of the RACF, the frequency
of documentation increased after implementation as reported in the interviews.
Moreover, procedures involved in completing certain information on a computer may also
account for the recorded increase in proportion of time on documentation. For instance, to
complete a resident’s continence chart using the paper-based system, a caregiver was
required to place a single entry in the chart and then flip-over to complete another resident’s
chart. In the electronic system, a caregiver needed to go through a minimum of three
structured drop-down menus, selecting appropriate continence information from a list. To
access another resident’s chart, the caregiver needed to close the screen with the previous
resident’s chart by inputting a username and password. Caregivers perceived the many clicks
and switches among screens to be much more time consuming than their previous procedure
in the paper-based system.
There was a reduction in the proportion of time caregivers spent on direct care activities at
almost all periods during 12 months after implementation. This finding is contrary to the
expectations of increased time on direct care after the introduction of an electronic system in
nursing practice (Ball et al. 2003). Probably, our result is associated with the type of residents
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in the study setting. The elderly in the low care section require minimal assistance with their
personal care needs, most of which are grouped under the category of direct care (see Table
1). Thus, it is possible that caregivers’ attention was shifted to activities that required much of
their time as a result of the introduction of the electronic system, for example, documentation
tasks.
The proportion of time on communication reduced at six months and 12 months after
implementation. This reduction might have resulted from changes in communication of the
residents’ care needs as reported in the interviews. The caregivers obtained complete and
detailed care information on individual residents from a computer and not from shift
handover meetings or from colleagues. Indeed, some caregivers were occasionally observed
reviewing residents’ records on a computer during a work shift. This practice might have
significantly enhanced caregivers’ understanding of the residents’ care needs and reduced
their need for interacting with peers.
Importantly, at 23 months after implementation, the proportion of time on documentation,
direct care, and communication had settled back to the baseline levels obtained with the
paper-based system. This finding suggests that it may take over a year for caregivers in an
RACF to completely integrate and use an electronic documentation system in their daily
work.
Some of the other changes in time spent on activities appear not to be associated with the
introduction of the electronic system. For example, the reduction in the proportion of time on
medication management at all periods after implementation may be a result of the change in
medication management. Prior to implementation, a PC was required to search through a
cupboard with medication that was often not arranged in a particular order, identify the
medication, and arrange it on a medication trolley. After implementation, however, the trolley
became the medication storage area.
The increased proportion of time in-transit between tasks after implementation may in part
be associated with changes in caregivers’ work. For example, prior to implementation, there
were designated caregivers who worked in the low care section of the RACF. However, after
implementation, this arrangement changed because a number of the caregivers either retired
or resigned. To fill the gap, some caregivers in a different section of the RACF were
occasionally re-deployed to work in the low care section. They had no experience with the
residents or how to obtain their care information from a computer, and were often observed
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stopping one activity, walking along the corridor to find a more experienced caregiver to
consult or confirm certain aspects of a resident’s care needs.
Conclusion
This study gives insight into the dynamics in caregivers’ use of their time at various periods
after the implementation of an electronic documentation system in an RACF. Findings
suggest that it may take over a year for caregivers in an RACF to completely integrate an
electronic documentation system in their daily work. Thus, organisations implementing such
systems need to develop strategies that support and accelerate the speed with which the new
documentation practice can be completely integrated into residential aged care services.
There may be a need for longitudinal studies in other RACFs to validate these findings. In
addition, there is need to understand how caregivers use their time in the afternoon and night
shift after the introduction of an electronic system in an RACF.
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CHAPTER 11

11 CONCLUSIONS AND RECOMMENDATIONS

11.1 Introduction
This chapter provides a summary and discussion of the research findings, limitations of the
study, implications of the findings for practice and recommendations for future research. The
aim of the study was to assess the impact of the introduction of an electronic nursing
documentation system on caregivers’ activities in a residential aged care facility (RACF).
The research aim was met through achieving three objectives: (1) determine how caregivers
spend their time before the introduction of an electronic nursing documentation system in an
RACF; (2) find out whether the introduction of the electronic documentation system led to a
reduction of the proportion of time caregivers spent on documentation; and (3) assess the
changes (if any) in caregivers’ proportion of time spent on activities following the
introduction of the electronic documentation system.
11.2 Summary and discussion of the research findings
11.2.1 How caregivers spend their time before the introduction of an electronic nursing
documentation system in an RACF
Prior to the introduction of the electronic nursing documentation system at the RACF, almost
all caregivers spent most of their time on communication related activities (Chapter 6). This
finding implies that caregivers in an RACF value their face-to face interaction among
themselves and with other people including allied healthcare staff, residents and their family
members and see it as necessary for successful care delivery. There were significant
differences between the high and the low care houses in terms of how caregivers spend their
time on activities in a day shift. For example, caregivers in the high care house spent more
time on direct care activities than their counterparts in the low care house. Such difference
might be attributed to, among other things, the difference in the requirements of residents
receiving care in the two houses. The residents in the high care house are more physically
disabled and thus require more assistance in all aspects of their daily living than their
counterparts in the low care house.
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11.2.2 Whether the introduction of the electronic documentation system led to a
reduction of the proportion of time caregivers spent on documentation
The caregivers’ proportion of time on documentation activities either increased or remained
stable at most measurement periods after the introduction of the electronic documentation
system (Chapter 7 and Chapter 8). This result shows that, contrary to the expectations of a
reduction in time on documentation after the implementation of an electronic system in an
RACF, the introduction of the electronic system did not lead to direct time saving in
documentation. Similar finding has been reported in some studies in nursing (Ammenwerth et
al. 2003; Saarinen & Aho 2005; Menke et al. 2001; Hakes & Whittington 2003; Gabr 2010).
For example, researchers at Seinajoki Central Hospital in Finland found that caregivers took
longer to document care using an automated system than using a paper-based system after the
implementation of a clinical information system in the hospital’s ICU (Saarinen & Aho
2005). Similarly, Ammenwerth et al. found a significant increase in time on report writing
and documentation of tasks after the introduction of a computerized documentation system in
a psychiatric ward (Ammenwerth et al.2001). In an observation of caregivers using either
manual or electronic documentation system in the medical and surgical units of an oncology
centre, Gabr (2010) found no difference in the caregivers’ documentation time after the
implementation of the electronic system. These studies, however, were conducted in hospital
settings. The current study validates the findings of the previous researchers in a new domain
of an RACF.
The current study finding may be attributed partly to the caregivers’ practice of
documenting some information on paper and others on computer. It may also be due to the
caregivers’ practice of double charting some information on both paper and on computer.
Interviews with caregivers revealed that the practice of double charting was partially a result
of the difference between the format of data in the electronic system and the format required
by caregivers in their decision-making. Some caregivers also perceived the procedures
involved in entering some data into a computer as inefficient compared with their previous
procedures of recording data using the paper-based system. These findings suggest that the
alignment of an electronic system with the caregivers’ optimal documentation practices is
critical to achieving caregivers’ acceptance and efficiency in documentation. Another barrier
is unfamiliarity of caregivers with the essential procedures for entering some data items into
the electronic documentation system. This barrier seems to have caused some caregivers to
abandon the electronic system for the less optimal and inefficient manual documentation
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practice. This calls for an effective means of assisting caregivers to continue learning how to
use the new electronic documentation system.
11.2.3 The changes (if any) in caregivers’ proportion of time spent on activities
following the introduction of the electronic documentation system
A comparison of caregivers’ proportion of time spent on documentation and that spent on
communication activities after the introduction of the electronic system in the high care house
(Chapter 9) showed that the RNs’ proportion of time on these two activities remained stable
during the first 12 months after the implementation of the electronic system. At 23 months,
the proportion of time on communication reduced and the proportion on documentation
increased. The proportion of time spent by EENs and PCs on documentation increased, while
their proportion of time on communication activities was reduced after the implementation of
the system. This trend was not maintained however, 23 months after system introduction. The
EENs’ proportion of time on documentation was reduced and their proportion of time on
communication increased compared with the proportion in the paper-based system. The PCs’
proportion of time on these activities returned to the original levels in the paper-based
system. Similar trends in proportion of time on the two activities were recorded in the low
care house after the introduction of the electronic system (Chapter 10).
These trends suggest that after the introduction of the electronic system, caregivers in the
high (EENs and PCs) and the low care houses spent less time interacting with their
colleagues and their supervisors to share or obtain care information, instead, they used the
electronic system. Similar findings were reported in a study in a hospital setting (Yen et al.
2009). The authors found that one year after the introduction of an order entry system in a
paediatric emergency department, there was a great reduction in the caregivers’ time spent on
communicating patient care with other healthcare staff.
The trends also suggest that although a positive change may be realized in caregivers’
documentation practice after the introduction of an electronic documentation system in an
RACF, sustainability of this positive change seems a challenge. The results may also suggest
that caregivers in an RACF including RNs may take over one year to fully integrate an
electronic documentation system into their daily work.
Caregivers’ proportion of time spent on direct care duties remained unchanged at most
measurement periods after the introduction of the electronic system. A similar finding was
reported in a qualitative study with caregivers in a nursing home (Cherry et al. 2011). Some
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caregivers perceived there was no difference between using a computerized and a manual
system in their time spent on direct care work. This shows that successful introduction of an
electronic documentation system in an RACF may not necessarily require caregivers to
sacrifice their time with residents. Other studies in hospital settings have also found similar
results (Pierpont & Thilgen 1995; Smith et al. 2005; Cornell et al. 2010). For example, in an
observation of nursing staff using either paper-based or electronic documentation systems in
medical and surgical units of two hospitals, Cornell et al. (2010) found no significant
difference in time the nursing staff spent on direct care duties.
The caregivers’ proportion of time on other activities remained stable at most
measurement periods after implementation. Some changes in the proportion of time on
activities were observed, but were considered not to be associated with the introduction of the
electronic system. For example, the reduction in caregivers’ proportion of time on medication
management in the low care house was associated more with operational reforms in
medication management than with the introduction of the electronic documentation system.
11.3 Study limitations
This study was conducted in a single RACF with a particular organisational structure. The
PCs and EENs report to the RNs, and the RNs and RAOs report directly to the residential
service manager. The RACF also has a particular culture and task allocation for each type of
caregivers (see section 2.2.4). In addition, each activity is performed at a particular time in a
work shift, and the electronic system used at the RACF is a commercial system. Thus,
findings of this study may not be directly generalisable to other RACFs and systems.
However, they clearly demonstrate the dynamics in caregivers’ proportion of time spent on
activities at various periods after the introduction of the electronic documentation system.
The study was not conducted on all work shifts in a day due to limitation of resources.
Thus, it is impossible to ascertain how the findings on the proportion of time caregivers spent
on various activities might have been affected by the inclusion of afternoon and night shifts.
Further studies would be needed to address this.
This was a longitudinal study that included different care staff members over the 25
months. It is possible that the way work was conducted differed between staff members.
Some caregivers might fail to adhere to their work patterns or overlook certain procedures in
performing duties. For instance, some professional nursing staff were likely to ignore their
duty of double-checking for accuracy of dosage during medication administration due to time
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pressure (Vogelsmeier at al. 2007). In addition, the way computers were used might differ
between staff members. This is possible particularly in RACFs which often have a high
turnover rate of caregivers (Martin & King 2008). Hence, during any work shift, there was a
likelihood of having both novice and experienced users of the electronic system. Further,
since a number of the caregivers in an RACF have poor computer skills (Yu & Comensoli
2004), their usage of the electronic system might differ from those experienced users.
However, organisational policies and protocols such as clear work patterns and job
description for each type of caregivers might have reduced these variations. In addition, the
caregivers underwent similar training on how to use the electronic system, a mechanism that
might have also reduced the variations in system usage.
This study had no control group and thus, any changes in the caregivers’ proportion of
time on activities including documentation may not only be attributed to the electronic
documentation system, but also to changes that occurred during the study period. To my
knowledge, although there were no external issues that might have contributed to the
recorded changes in the proportion of time on activities, there were a number of issues within
the RACF that may be associated with the changes. For example, additional documentation
requirements from the management of the RACF, operational modifications for certain
duties, and retirement or resignation of some caregivers. Apart from two handover reports
completed on each work-shift, management of the RACF introduced an additional handover
report at six months after implementation. The new handover report covered all shifts in 24
hours and provided a detailed account of each resident’s care. However, it appears the
process involved in completing the report took longer time for the RNs to learn and adapt in
their work, leading to an increase in their proportion of time on documentation at some
measurement periods.
Second, the reduction in the proportion of the caregivers’ time on medication management
after the introduction of the electronic system in the low care house was attributed to an
operational reform in this house. The management of the RACF changed the residents’
medication storage area. Instead of searching through a cupboard storing medicine to identify
each resident’s medication and arrange it on a trolley, the trolley became the medicine
storage area. Third, the increase in caregivers’ proportion of time spent in-transit between
tasks in this house was partly associated with retirement or resignation of some caregivers.
To fill this gap, some caregivers in the high care house were re-deployed to work in the low
care house. As these caregivers had no experience working in this house, they were often
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observed stopping an activity, walking along the corridor to find a more experienced
caregiver to consult or confirm certain aspects of a resident’s care needs.
The major part of this study was descriptive. Incorporating other research methods or data
sets in the study would have added information on the dynamics in the caregivers’ proportion
of time on activities after implementation. For example, obtaining a detailed account of
documentation requirements for each nursing form before and after the implementation of the
electronic system would provide information about the changes in the amount of
documentation over time. This might have contributed to the increase in the caregivers’
proportion of time on documentation at some measurement periods. However, in general, the
caregivers’ proportion of time on documentation during the study period remained relatively
stable.
A work sampling technique was used in this investigation. The method is useful in
evaluating time spent on activities by healthcare workers. It allows many observations to be
recorded in a short period, thus increasing the representativeness of data obtained. However,
time obtained is an estimate and not the real time needed to complete an activity.
This investigation used a single observer to record observations, which may incur personal
bias. However, inter-rater reliability testing achieved a high score (Munyisia et al. 2010),
suggesting the observer’s recordings are trustworthy.
In general, this study has addressed one major concern for the implementation of
electronic information systems in RACFs, i.e., the uncertainty about the effect of such
systems on caregivers’ work practices. The results of this study will contribute towards
increasing understanding of the impact of electronic nursing documentation on care staff
members’ work practices by decision makers. In addition, it will increase their awareness
about the requirements for successful implementation of an electronic documentation system
in an RACF. This knowledge will contribute to their future decisions on investment of
resources in health IT.
11.4 Implications of the findings for practice
This study provides insight into the effect of the introduction of an electronic documentation
system on caregivers’ work in an RACF. It examines the proportion of their time spent on
each activity at various periods after the implementation of the system. Little such research
has been undertaken in RACFs and, therefore, this study makes a considerable contribution to
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the existing knowledge of how an electronic system affects the work of caregivers in an
RACF.
The desire for greater efficiency is among the motivating factors for the introduction of
electronic systems into RACFs. To optimize the efficiency benefits of electronic
documentation at an RACF, it is not only necessary to automate all nursing forms, but also to
understand the caregivers’ documentation requirements and the optimal way of entering data
into the computer. This understanding is required by a vendor developing the electronic
system in order to design a system able to support caregivers in achieving efficiency in their
documentation.
Familiarity with the new electronic documentation system can be an important
determinant of choice of documentation medium by caregivers, either electronic or paper, in
an RACF. Given that a number of the caregivers in an RACF have poor computer skills,
continuous training and support is essential not only for the caregivers to learn to use the
system, but also for sustainable benefits in nursing practice. Regular system updates are also
useful in facilitating the achievement of these goals. This means that devising organisational
strategies to effectively support the caregivers in learning how to use a new health IT
application is important for the diffusion of this application into residential aged care
services.
11.5 Recommendations for future research
This study has identified a number of issues that require further investigation. First, this
research was conducted in a single RACF with a particular electronic nursing documentation
system, and hence the results may not be generalizable to other RACFs. Research in other
RACFs will be useful in validating the results of this investigation. Since the work sampling
tool used in this study allowed over 90% of the activities in an RACF to be classified, it could
be adapted and used in similar studies in other RACFs. The main aim of this investigation,
however, was to understand the impact of the introduction of an electronic documentation
system on caregivers’ activities in an RACF. This means that a detailed account of the
activities, including skills needed for each task, were not considered in grouping the activities
into categories. Future effort may be required to classify the activities using detailed
classification criteria to increase our understanding of the contributions of different levels of
caregivers to different types of activities in an RACF.
Second, this investigation was confined to a day shift. It is unknown whether findings
from this shift correctly reflect caregivers’ time on activities in the afternoon and night shifts.
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Future research may need to incorporate all work-shifts in each 24 hours for a complete
picture of the impact of the introduction of an electronic documentation system on
caregivers’ activities in an RACF.
Third, this study found oral communication to be the most time consuming task for most
caregivers at the RACF. Future research can be extended to the nature of communication and
the effect of different types of communication on the quality of care provided to the residents.
Fourth, although the work sampling method used in this investigation is useful in
evaluating time spent on activities in a healthcare setting, the information obtained provides
an estimate of time spent on an activity, rather than the exact time. Future research may need
to employ time and motion study techniques to assess the exact duration of each activity of
the caregivers. Findings from such studies may be compared with the findings of the current
study to ascertain the extent to which results from the two study methods are similar or
different and hence, use the information to enhance the practice of measuring caregivers’
work in RACFs. For example, the information could be used to improve the definition and
the classification of caregivers’ activities.
Finally, a study investigating the effect of an electronic documentation system on
caregivers’ workflow in an RACF can be a useful extension of the current study. The study
needs to explore changes, if any, in caregivers’ patterns of activities in terms of frequency
and duration before and after the introduction of the system. The results of such study could
be compared with the findings from this study to broaden our knowledge about how an
electronic documentation system may be effectively used to facilitate efficient work practices
in an RACF.
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APPENDIX 1

QUESTIONNAIRE
(Please circle the appropriate number)
Demographics and system experience

Question
Your gender

Coding Category
Female ..................................................................... 1
Male ........................................................................ 2
Under 20................................................................... 1
20 to 29 .................................................................... 2
30 to 39 ................................................................... 3
40 to 49 .................................................................... 4
50 to 59 .................................................................... 5
60 and over .............................................................. 6
Personal Care Worker .............................................. 1
Enrolled Nurse ......................................................... 2
Registered Nurse ...................................................... 3
Residential service manager ..................................... 4
Deputy residential service manager .......................... 5

Your age category

Your job role

Your employment status?

Which shift do you work?
(please fill the shift you work on the day of answering the questions)
How long have you worked in aged care industry?

Full-time ................................................................... 1
Part-time................................................................... 2
Casual....................................................................... .3
Contract……………………………………………..4
Day ........................................................................... 1
Afternoon ................................................................. 2
Night ........................................................................ 3
Less than 3 month .................................................... 1
3 month to less than 1 year ....................................... 2
1 to 3 years ............................................................... 3
4 to 6 years ............................................................... 4
7 to 10 years ............................................................. 5
More than 10years .................................................... 6
Less than 3 month ................................................... 1
3 month to less than1 year ....................................... 2
1 to 3 years .............................................................. 3
4 to 6 years .............................................................. 4
7 to 10 years ............................................................ 5
More than 10years ................................................... 6
Yes ........................................................................... 1
No............................................................................. 2

How long have you worked in this facility?

Have you used an electronic documentation system previously?

How would you rate your computer skills

None ........................................................................ 1
Poor ....................................................................... 2
Below Average ........................................................ 3
Average ................................................................... 4
Above average ......................................................... 5
Excellent ................................................................. 6
Yes .......................................................................... 1
No............................................................................ 2

Can you type?
Have you received any kind of formal computer training before?

Yes ...........................................................................1
No.............................................................................2

How comfortable do you feel about using the electronic documentation
system?

Not comfortable at all .............................................. 1
Somewhat comfortable ............................................ 2
Comfortable ............................................................ 3
Very comfortable..................................................... 4
Less than I month .................................................... 1
1 month ................................................................... 2
2 months .................................................................. 3
3 months .................................................................. 4
4 months .................................................................. 5
5 months ………………………..….………..….…6
6 months………..………………………….………7
Over 6 months……..………………….……….......8

How many months have you used the electronic documentation system?
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Information quality of the electronic documentation system
Please circle the number on the descriptive scale based on your experience and feelings
Reliability of information from the current documentation system is:
High

1

2

3

4

5

6

7

Low

3

4

5

6

7

Irrelevant

3

4

5

6

7

Low

3

4

5

6

7

Inadequate

3

4

5

6

7

Difficult

Relevancy of the information of the current documentation system to your needs:
Relevant

1

2

Precision of information from the current documentation system is:
High

1

2

Completeness of information from the current documentation system is:
Adequate

1

2

Understanding information of the current documentation system is
Easy

1

2

Benefits of the electronic documentation system
Strongly
agree

Agree

Slightly
Agree

Slightly
disagree

Disagree

Strongly
disagree

Is efficient to use.

1

2

3

4

5

6

All forms and data are standardised.

1

2

3

4

5

6

Easy for information retrieval.

1

2

3

4

5

6

1

2

3

4

5

6

Has no managerial benefits.

1

2

3

4

5

6

Allows me to explore care alternatives deeper
and wider.

1

2

3

4

5

6

Gives me clear understanding of residents’
needs and problems.

1

2

3

4

5

6

Improves communication between different
occupations.

1

2

3

4

5

6

Reduces personal
workers.

1

2

3

4

5

6

Facilitates the exchange of experiences by
reading records entered by co-workers.

1

2

3

4

5

6

Puts all the information in one place.

1

2

3

4

5

6

Offers information when it is needed.

1

2

3

4

5

6

The records are legible.

1

2

3

4

5

6

Not much repetition in data entry.

1

2

3

4

5

6

Easy to edit/revise care plans.

1

2

3

4

5

6

Does not have many documentation errors.

1

2

3

4

5

6

Has increased
capability.

1

2

3

4

5

6

Is easy to develop care plans.

1

2

3

4

5

6

Has facilitated me to identify the change of
care needs for a resident in a timely manner.

1

2

3

4

5

6

Offers resident information at any time.

1

2

3

4

5

6

Electronic documentation system…

Improves
workers.

communication

contact

my

between

between

decision

care

co-

making
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Not
Applicable

APPENDIX 2

CAREGIVERS’ ACTIVITIES
Category

Code

Activities

A

Direct care

B

Medication management

C

Communication

D

Documentation

E

Indirect care

F
G
H

Personal
In transit
Others

A1
A2
A3
A4
A5
A6
A7
A8
B9
B10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
D24
D25
D26
D27
D28
D29
D30
D31
D32
D33
D34
E35
E36
E37
E38
E39
E40
E41
E42
E43
E44
E45
F46
G47
H48

Assessment/sub-sequent assessment
Hygiene/oral care/bathing/toileting/shaving
Resident mobility/passive & active exercises/turning resident in bed
Assisting with procedures/wound care
Specimen collection/urine collection
Nutrition/feeding/entero- feeding system
Preparing a resident for transfer
Palliative care/care for the deceased
Medication administration/preparation
Medication documentation
Information about residents/de-briefing
Discussion with allied health workers
Receiving a phone call/making a phone call
Staff orientation
On-job training / induction
Class training
Co-ordination of care /care planning
Staff meeting
Resident interaction
Family interaction
Oral hand over
Assisting resident to receive a phone call
Non resident related communication
Taking records from the storage place
Flipping through to identify the correct page
Reviewing resident information/reading notes/viewing results
Writing progress notes/discharge notes/charts/forms/care plans
Putting records back to filing area
Admission documentation
Documentation to transport a resident
Locating the correct window/module/resident’s name
Inputting username and password
Typing progress notes/charts/forms/care plans
Closing the electronic system
Identifying correct supplies
Packing supplies to a trolley
Re-stocking supplies in residents cupboards
Equipment set-up/sling set up/shower chair set up/entero-feeding set up
Bed making
De-bulking
Transporting linen to and from laundry
Transporting waste/clinical waste for disposal
Cleaning up spills
Personal hygiene set-up
Answering to buzzers
Personal errands/off unit chores/meal breaks/making telephone calls
Walking along the corridor in transit between tasks
Other tasks not included above

185

APPENDIX 3

CATEGORY DEFINITIONS

Categories

Definitions

Direct care

All nursing activities performed in the presence of a
resident and/or relative

Medication management

All medication related tasks

Communication

All activities related to oral communication

Documentation

All activities related to paper-based and electronic
documentation (excluding medication documentation)

Indirect care

All activities that are not resident specific

Personal

All activities unrelated to residents’ care

In transit

In transit includes time between tasks

Others

Other tasks not included above

186

APPENDIX 4

DATA COLLECTION TOOL FOR THE OBSERVED ACTIVITIES

Section of the house…………...… Date……..……..… Day………..……… Time period…………….…..
RN
Round of

1

observation

2

EEN

PC

PC

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
Comments
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PC

PC

PC

PC

APPENDIX 5

DOES THE INTRODUCTION OF AN ELECTRONIC NURSING
DOCUMENTATION SYSTEM IN A NURSING HOME REDUCE TIME SPENT ON
DOCUMENTATION FOR THE NURSING STAFF?
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Published in:
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Summary points
What was already known on the topic?


Previous studies investigating efficiency of electronic systems on documentation
time in hospital settings have had inconsistent findings. Some studies have reported
a reduction in time compared to that associated with paper–based systems, others an
increase, while others have found no time difference.



Time efficiency is one of the motivating factors for the implementation of electronic
documentation systems into nursing homes.



Nursing homes are increasingly introducing electronic systems into nursing practice,
but there is no empirical evidence about the efficiency of these systems on
documentation time for the nursing staff.

What this study adds to our knowledge


The longitudinal data collected in this study increased our understanding of the
changes in the proportion of time on documentation at different periods after
electronic system implementation.



Continued use of paper-based documentation methods after the introduction of an
electronic documentation system in a nursing home presents a challenge for the
achievement of desired outcomes in nursing practice.



Other factors that may influence proportion of time spent on documentation by
nursing staff after the introduction of an electronic system in a nursing home include
the speed of the system, users’ familiarity with the system, and their speed of typing.



To reduce use of paper or to achieve a paper-free documentation environment in a
nursing home, an in-depth understanding of nursing staff information needs and
documentation workflow is important.
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ABSTRACT
Purpose. To determine whether the introduction of an electronic nursing documentation
system in a nursing home reduces the proportion of time nursing staff spend on
documentation, and to use this information in evaluating the usefulness of the system in
improving the work of nursing staff.
Methods. An observational work sampling study was conducted between 2009 and 2010, 2
months before, and 3, 6 and 12 months after the introduction of an electronic nursing
documentation system. An observer (ENM) used a work classification tool to record
documentation activities being performed using paper and with a computer by nursing staff at
particular times for a period of five days.
Results. Three hundred and eighty three (383) activities were recorded before
implementation of the electronic system, 472 activities at 3 months, 502 at 6 months and 338
at 12 months after implementation. There was no significant difference between the
proportion of time nursing staff spent on documentation 2 months before and 3 months after
the implementation of the electronic system. Six months after implementation, the proportion
of time on documentation increased significantly and after 12 months, settled back to original
levels that were recorded in the paper-based system. Over half of the proportion of time on
documentation at 6 and 12 months after implementation was spent on paper documentation
tasks.
Conclusion. Introduction of an electronic nursing documentation system did not reduce the
proportion of time nursing staff spent on documentation. This may in part have been a result
of the practice of documenting some information items on paper and others on a computer.
To reduce the use of paper documentation or to achieve a paper-free documentation
environment in this setting, an in-depth understanding of nursing staff information needs, and
documentation workflow is necessary.
Key words. Documentation, efficiency, electronic nursing documentation, electronic health
record, long-term care, nursing home, nurse, observation, longitudinal study.
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Introduction
The healthcare sector in various countries is today faced with issues surrounding quality,
safety, efficiency, cost, and access to health and aged care services. Information and
communication technology (ICT) holds promise for addressing these challenges (Shortliffe &
Cimino 2006; Thede & Sewell 2006). The use of modern ICT in healthcare provides a
tremendous opportunity for improved delivery of services through increased efficiency,
reduced costs, equitable health, and better care outcomes (Wang et al. 2003; Mekhjian et al.
2005). Hopes for such positive outcomes have motivated the development and
implementation of electronic systems into healthcare settings (Lee et al. 2002; Moody et al.
2004).
In recent years in Australia, aged care organizations have introduced electronic
documentation systems into nursing homes in an effort to reduce the documentation load for
the nursing staff (Boroughs 1999; Jeong & McMillan 2003), and allow them more time to
care for seniors. These initiatives are also aimed at improving the quality of residents’ records
in terms of legibility, completeness, and accuracy. Although there is evidence to suggest that
electronic nursing documentation systems can improve quality of the residents’ records
(Cherry et al. 2008; Munyisia et al. 2011), there is a lack of evidence that such systems can
reduce documentation efforts and time for the nursing staff in a nursing home.
Several studies evaluating the relationship between the introduction of an electronic
system and documentation efficiency have been undertaken in hospitals and their findings
have varied. Some studies (Bosman et al. 2003; Wong et al. 2003) have found a reduction in
time; for example, an observation of nursing staff using either a paper or electronic
documentation system in the intensive care unit (ICU) of a surgical ward found a significant
reduction in charting time, 7 months after implementation of the electronic system (Wong et
al. 2003). In the same year (2003) and setting, Bosman et al. (2003) found a significant
reduction in documentation time for the nursing staff after 7 months using a computerized
system to register patients.
However, some studies (Ammenwerth et al. 2001; Saarinen & Aho 2005) have found an
increase in documentation time. Saarinen and Aho (2005) found that nursing staff took longer
to document care using an electronic system than with a paper-based system, 2 years after
implementation of the electronic system. In a randomized evaluation of a computerized
system in a psychiatric ward, Ammerwerth et al. (2001) found a significant increase in time
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on report writing and documentation of tasks, 7 weeks after implementation of the automated
system.
Other studies (Menke et al. 2001; Hakes & Whittington 2008) have found no changes in
documentation time for the nursing staff. For example, Menke et al. (2001) found no
significant difference between manual and electronic documentation time, after the electronic
system had been in use for 3 months in the ICU of a paediatric ward. An observation of
nursing staff using either manual or electronic documentation systems in a surgical ward also
found no significant difference in time on admission and routine documentation of care, 1
year after the introduction of the electronic system (Hakes & Whittington 2008).
Thus, it is unknown whether investment in an electronic documentation system in a
nursing home will reduce the proportion of time nursing staff spend on documentation, and
allow them to spend more time on residents’ care (Buelow & Cruijssen 2002). This
information is important in evaluating the usefulness of such systems in the work of nursing
staff. In addition, the information is necessary in motivating nursing staff to adopt ICT
solutions, and in encouraging the aged care sector to invest in ICT innovations. Therefore, the
motivation of this study was to measure the effect of the introduction of an electronic nursing
documentation system in a nursing home, on the proportion of time spend on documentation
by the nursing staff
Study context
Organizational setting
This work was carried out at an Australian nursing home between March 2009 and November
2010. The study is part of a larger investigation of the impact of an electronic documentation
system on nursing staff’s activities.
System details
A commercial Web-based electronic documentation system was implemented in May 2009.
The system is used for residents’ demographic information, assessments, progress notes, and
residents’ forms and charts. It is also used for incident and accident reports, care plans,
funding of care, administrative and 24-hour shift handover reports. Use of the 24-hour report
was introduced at the facility 6 months after the implementation of the electronic system. The
system is designed to automatically integrate information entered on forms, charts and
progress notes into nursing care plans, calculation of funding and management reports.
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The approach taken by the nursing home was to continue to use paper documentation for
some types of information after implementation of the electronic system. These included
information on medication, activities of daily living, summary shift handover report, and
recreational activities. Memory aid notation, scheduled tasks, and awareness information
were also captured on paper (Table 1). Continence information was documented and stored
on paper for 3 months after the introduction of the electronic system, after which such
information was entered and stored electronically.
Table 1 – The types of information documented in computer or on paper after
implementation of the electronic system
Type of information

3 months after
implementation

6 months after
implementation

12 months after
implementation

Resident demographic details
Assessments
Progress notes
Resident forms and charts
(excluding continence chart)

Computer
Computer
Computer
Computer

Computer
Computer
Computer
Computer

Computer
Computer
Computer
Computer

Incident and accident reports
Care plan
Funding of care
Administrative shift handover
24–hour shift handover report
report
Medication
Activities of daily living
Summary shift handover report
Recreational activities
Memory aid notation
Scheduled tasks and awareness
Continence

Computer
Computer
Computer
Computer
*
Paper
Paper
Paper
Paper
Paper
Paper
Paper

Computer
Computer
Computer
Computer
Computer
Paper
Paper
Paper
Paper
Paper
Paper
Computer

Computer
Computer
Computer
Computer
Computer
Paper
Paper
Paper
Paper
Paper
Paper
Computer

* The report was not part of the information documented by nursing staff at this period of study

Training of staff and system setup
Training sessions were held 3 months before the introduction of the electronic system. Each
nursing staff received a 30 minute one-on-one training session. Subsequently, the newly
employed nursing staff learned how to use the system from their peers with experience.
The system was installed on six desk-top computers. A username and password was
assigned to each caregiver. Data entry into the system was through a combination of text
using a keyboard, and ‘drop and click’ method using a structured drop-down menu.
Implementation of the system
The electronic system was implemented in three phases. Phase I was the introduction of
progress notes in May 2009. Phase 2 followed 1 month later with the introduction of charts
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and forms, such as blood glucose charts and restraint charts. Phase 3 was the introduction of
the nursing care plan in July 2009.
Nursing staff and their role in documentation duties
Registered Nurses and Endorsed Enrolled Nurses
Registered nurses (RNs) and endorsed enrolled nurses (EENs) are professional caregivers in
Australia’s healthcare system (Australian Nursing and Midwifery Council 2011a; Australian
Nursing and Midwifery Council 2011b). These staff members have differing training and
responsibilities. The RNs need to complete a 3 year bachelor program in a university,
whereas EENs undertake an 18 months program conducted in a vocational training centre
such as College of Technical and Further Education and then complete additional training on
medication management. The RNs are the team leaders in a work-shift, and the EENs work
under RNs’ direction and supervision.
The RNs and the EENs were responsible for medication documentation, preparing shift
handover reports, developing and updating residents’ care plans, and completing information
on funding of care. However, administration and documentation of drugs of addiction was
fully the responsibility of RNs. With the introduction of the electronic system, most
documentation was automatically performed as indicated in section 2.2 (system details).
Personal Carers
Personal carers (PCs) in Australian nursing homes provide basic care to the residents, for
example, showering. They work under the direction and supervision of a registered or
enrolled nurse. The PCs were responsible for writing progress notes and completing charts
and forms using the electronic system. They completed most of this documentation as they
provide most direct care services in a nursing home (Holloway & McConigley 2009).
Recreational activity officers
Recreational activity officers (RAOs) are responsible for planning, implementing and
evaluating leisure and recreational programs for individual residents (The Diversional
Therapy Association of Australia National Council Ltd 2002). They work under the
supervision of a residential service manager (RSM). The RAOs manually charted the
involvement of each resident in recreational activities. However, they documented in the
electronic system whenever they were involved in direct care of residents, such as feeding.
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Methods
Study design
This study was carried out using work sampling with an observational component. This
technique was first developed by Tippett in 1935 for use in industrial engineering and
management (Abdellah & Levine 1954). It requires a trained observer or a team of observers
to use a pre-defined classification of activities in recording the specific activity being
undertaken at a particular time, based on pre-defined or randomly selected time intervals.
Study flow
Following approaches taken by other researchers (Keshavjee et al. 2001; Mahler et al. 2007),
the current investigation was conducted in four separate periods. The first period was 2
months before the introduction of an electronic documentation system. The second, third and
fourth periods were at 3, 6 and 12 months after implementation of the system respectively
(Fig. 1). These periods of study represent the different stages of electronic system
implementation (Talmon et al. 1999): the learning stage (after 3 months), early use (after 6
months) and when the system is fully integrated into routine practice (after 12 months). Each
period of data collection was conducted in a day shift (6.45am to 3.15pm) and lasted 5 days
(Monday, Tuesday, Wednesday, Saturday and Sunday).
Participants
All nursing staff working in a day shift including RNs, EENs, PCs and RAOs agreed to
participate in the study. On a typical day shift, staff on the floor comprised of one RN, one
EEN, 12 PCs and one RAO. Nursing staff working on afternoon or night shifts were excluded
from the investigation as well as staff on orientation, those on stand-by assisting with
activities on the floor, temporary employees from an employment agency and RNs assigned
to administrative tasks.
Documentation activities
All possible documentation activities for the nursing staff, including paper-based and
computer-based activities were identified from previously published instruments (Bosman et
al. 2003; Pelletier & Duffield 2003). Details of procedures followed in validating these
activities, including assessment of inter-rater reliability, are described by Munyisia et al.
(2010).
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The resulting activities included taking records from the storage place, flipping through to
identify the correct page, reviewing resident information/reading notes, writing progress
notes/charts and forms, putting records back to the filing area, medication documentation,
admission documentation, documentation to transport a resident to hospital, locating the
correct window, inputting a username and password, typing progress notes/charts and forms,
and closing the electronic system.

2 months before

3 months after

6 months after

implementation

implementatio

implementatio

n

n

1st period (Mar 2009)

May-July

2nd period (August 2009) 3rd period (November 2009)

12 months after
implementation

4th period (May 2010)

2009



Intervention

(Introduction of the
electronic nursing
documentation system)

Fig. 1- The four periods of data collection
Observer
Observations were made by a PhD candidate (ENM) who is an experienced observer and
with practical knowledge of residential aged care work. These characteristics helped the
observer to identify and record documentation activities.
Study procedures
Before the first period of data collection, the observer visited the facility on two separate days
and was introduced by the residential service manager to the nursing staff in their handover
shift meeting. The observer talked to the nursing staff and reassured them that the study was
not meant to seek faults but to understand changes in the proportion of time they spent on
documentation before and after the introduction of an electronic documentation system. This
meeting enabled the observer to familiarize with the nursing staff, and also for them to
become comfortable with the observer, which could potentially minimize the ‘Hawthorne
effect’ and lead to an accurate recording of documentation activities for staff. The observer
also explained the purpose and method of study to the nursing staff and invited them to
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participate in the investigation. An information sheet about the study was provided to each
nursing staff to read, understand and ask questions, before consent to their participation was
sought.
During data collection, observations were made at an interval of 9 minutes per hour. The
observer started making observations from a fixed location in the nursing home. Following
the same route on each round of observation, all documentation activities being undertaken
by each staff member were recorded. Brief communication between the observer and a
nursing staff to clarify a documentation activity being undertaken was allowed when
necessary. The observed activities for the nursing staff were recorded on a tabular data
collection form using a unique code number allocated to each task. The tabular form
contained information about the day and date of observation, and whether the nursing staff
member under observation was an RN, EEN, RAO or PC. A dash (-) was used to denote a
nursing staff who was not observed during a given round of observation. The study methods
and procedures remained the same for the four periods of data collection.
Analysis
Data were entered into MS Excel 2003 spreadsheet and exported to a Statistical Package for
Social Sciences (SPSS) 17.0 for analysis. Any items with less than five data entries at a
specific measurement period were excluded from the analysis. Unlike in time and motion
studies, where the exact time on an activity is measured, in this study occurrences of
documentation activities were recorded. For ease of reporting this data, activity occurrences
were converted into a percentage, and the main outcome variable of time reported as
‘percentage of time’. This format of reporting work sampling data has been validated by the
previous studies (Gabr 2010; Gardner et al. 2010).
The percentage of time spent on each documentation activity was calculated using
descriptive statistics with 90% confidence intervals (CI). We chose to use this CI because of
our limited resources; a single observer (ENM) made observations for this study, unlike
previous work sampling studies (Bosman et al. 2003; Ampt et al. 2007) with two or more
observers. This situation might have reduced our sample size, however, other researchers in
healthcare have also used this CI in reporting their results (Khuri et al. 2002).
Any significant differences in proportions of time across the four data points were
identified using Pearson’s chi-square test. Statistical significance was assumed when the pvalue was less than 0.10. If a significant difference was identified, post-hoc comparison of
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proportions of time between any two of the four periods of study was conducted using
Pearson’s chi-square test.
We also used Pearson’s chi-square test to analyse the proportion of time spent on paperbased and on computer-based documentation tasks after the introduction of the electronic
system. The proportions of time spent on paper or on computer documentation tasks across
the three data points were compared. If any significant difference was identified, post-hoc
comparison of proportions of time between any two of the three data points was conducted.
The proportions of time spent on paper-based and computer-based documentation tasks at the
same data point were also compared to determine any differences amongst them.
Results
A total of 1695 documentation activities were recorded. Three hundred and eighty three (383)
activities were recorded before the introduction of the electronic system, 472 at three months,
502 at six months and 338 at 12 months after implementation of the system. Forty seven (47)
nursing staff were observed before the introduction of the electronic system, 53 after three
months, and 54 after both six and 12 months of using the electronic system (Table 2). Most of
the observed nursing staff were PCs (73.1%). There was no significant variation amongst the
four data collection periods in the number of observed nursing staff in different job roles.
The recorded numbers of documentation activities for the RAOs were too few for analysis
at all measurement periods. Thus, they were excluded from the analysis by level of nursing
staff, but are included where the proportion of documentation for the entire nursing staff is
reported.
The proportion of time spent on documentation activities by nursing staff before and
after the introduction of electronic nursing documentation
Table 3 shows the overall results of the changes in proportion of time on documentation
activities before and after the introduction of the electronic system. In general, there was no
significant variation in the proportion of time spent on documentation using the paper–based
system and the proportion of time spent 3 months after implementation of the electronic
system. Six months after implementation, the proportion of time on documentation increased
significantly compared with the proportion recorded when the paper-based system was used
(p = 0.02). The proportion of time on documentation returned to a level similar to that for the
paper-based system 12 months after implementation of the electronic system.
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We compared the proportion of time spent on documentation by nursing staff after the
implementation of the electronic system and the proportion of time spent on documentation
in the paper-based system. At three months after implementation of the electronic system, the
proportions of time spent on documentation by RNs and EENs reduced significantly from
those recorded when they were using the paper-based system (p = 0.08 and p = 0.02
respectively). In contrast, the PCs’ proportion of time spent on documentation in this period
greatly increased (p<0.01).
At six months after the introduction of the electronic system, the proportion of time spent
by the RN on documentation increased considerably compared with the proportion when the
paper-based system was used (p = 0.04). The proportion of time on documentation spent by
the EENs rose to a level similar to the proportion in the paper-based system. Personal Carers’
proportion of time on documentation remained significantly higher than the proportion
recorded when using paper-based methods (p<0.01).
Twelve months into electronic documentation, the proportion of the time spent on
documentation by the RN and EENs reduced significantly compared with the proportions of
time at six months after implementation. The proportion of time of the RN was not
significantly different to the proportion recorded in the period prior to the introduction of the
electronic system. The PCs’ proportion of time on documentation continued to remain
significantly higher than the proportion of time spent using the paper-based system (p<0.01);
however, this proportion was lower than that at three and at six months after the
implementation of the electronic system (Table 3).
The proportion of time spent by nursing staff on documentation activities performed
using paper and with computer
Analysis of the proportions of time spent by nursing staff on documentation activities
performed using paper and with the computer is presented in Table 4. Overall, slightly over
half of the proportion of time on documentation at 6 and 12 months after implementation was
spent on paper documentation activities. A majority of the proportion of time spent on
documentation by both RNs and EENs involved use of paper-based records at each
measurement period after the introduction of the electronic system (p<0.01). The PCs spent a
greater proportion of their documentation time working with computers than with paper
across all the measurement periods after the implementation of electronic documentation
(p<0.01).
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Table 2 - The number of nursing staff at different measurement periods *
Type of
nursing staff
Number of RNs

2 months before
implementation
n (%)
5 (10.6)

3 months after
implementation
n (%)
6 (11.3)

6 months after
implementation
n (%)
5 (9.3)

12 months after
implementation
n (%)
7 (13.0)

5 (10.6)

4 (7.5)

5 (9.3)

3 (5.6)

34 (72.3)

40 (75.5)

40 (74.0)

38 (70.4)

3 (6.4)

3 (5.7)

4 (7.4)

6 (11.1)

47 (100.0)

53 (100.0)

54 (100.0)

54 (100.0)

Number of
EENs
Number of PCs
Number of
RAOs
Total

* Numbers include double counts of some nursing staff. For example, in the study period two months before
implementation, only two RNs worked on a morning shift, one was on duty for three days and another for two
days.

Table 3 - The proportion of time nursing staff spent on documentation activities before
and after the introduction of the electronic nursing documentation system
Percentage of nursing staff time in documentation activity
(90% confidence interval)
Nursing
staff

2 months before 3 months after
implementation implementation

6 months after 12 months after
implementation implementation

‡Chi sq §P-Value

Nursing
staff in
general

†ac 10.7%
(9.8-11.5)
n = 383

ab

11.7%
(10.9-12.6)
n = 472

b

12.5%
(11.6-13.3)
n = 502

c

9.5%
(8.7-10.3)
n = 338

18.410 <0.001

RNs

a

20%
(16.8-23.2)
n = 86

b

15.6%
(12.9-18.3)
n = 75

c

26.2%
(22.4-30.1)
n = 92

ab

16.2%
(13.4-19.0)
n = 76

18.144 <0.001

EENs

a

32.3%
(28.1-36.6)
n = 107

b

23.8%
(19.5-28.2)
n = 62

a

b

8.937

PCs

a

b

b

6.5%
(5.7-7.3)
n = 177

10.3%
(9.4-11.2)
n = 329

30.1%
(26.1-34.1)
n = 109

22.5%
(17.5-27.5)
n = 43

9.2% (8.4-10.1) c7.8%
n = 298
(7.0-8.7)
n = 218

0.030

30.990 <0.001

n = number of observed recordings
†The same superscript letter between measurement periods represents no significant difference in the proportion
of time spent on documentation. Different superscript letters between measurement periods denote a significant
difference in the proportion of time on documentation.
‡ Chi-square score across the four measurement periods
§ Significance difference in proportions of time on documentation across the four measurement periods
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Table 4 - The proportion of time nursing staff spent on documentation activities
performed using paper and with computer

Nursing
staff

Percentage of nursing staff time in documentation
activity
(90% confidence interval)
6 months after
12 months after
Documentation 3 months after
implementation implementation implementation
activities

†a42.6%
Nursing staff Performed using
(38.8-46.3)
in general
paper
n = 201

RNs

EENs

PCs

b

56.6%
(52.9-60.2)
n = 284

c

Performed with a57.4%
(53.7-61.2)
computer
n = 271

b43.4%
(39.8-47.1)
n = 218

c49.4%
(44.9-53.9)
n = 167

Performed using 68.0%
(59.1-76.9%)
paper
n = 51

78.3%
(71.2-85.3)
n = 72

75.0%
(66.8-83.2)
n = 57

Performed with 32.0%
(23.1-40.9)
computer
n = 24

21.7%
(14.7-28.8)
n = 20

25.0%
(16.8-33.2)
n = 19

Performed using 72.6%%
(63.3-81.9)
paper
n = 45

79.8%
(73.5-86.1)
n = 87

67.4%
(55.7-79.2)
n = 29

Performed with 27.4%
(18.1-36.7)
computer
n = 17

20.2%
(13.9-26.5)
n = 22

32.6%
(20.8-44.3)
n = 14

Performed using a31.9%
(27.7-36.1)
paper
n = 105

b41.3%
(36.6-46.0)
n = 123

ab38.5%
(33.1-44.0)
n = 84

Performed with a68.1%
(63.9-73.3)
computer
n = 224

b58.7%
(54.0-63.4)
n = 175

ab61.5%
(56.1-66.9)
n = 134

50.6%
(46.1-55.1)
n = 171

‡Chi-sq

§P-Value

19.106

<0.001

2.315

0.314

2.864

0.239

6.209

0.045

n = number of observed recordings
†The same superscript letter between measurement periods represents no significant difference in the proportion
of time spent on documentation. Different superscript letters between measurement periods denote a significant
difference in the proportion of time spent on documentation, and no superscript letters amongst the
measurement periods denotes no significant difference in the proportion of time on documentation.
‡Chi-square score across the three measurement periods. A single chi-square score represents documentation
activities performed using paper and with computer as their analysis datasets were inverse of each other.
§Significance difference in proportions of time on documentation across the three measurement periods. A
single p-value represents documentation activities performed using paper and with computer as their analysis
datasets were inverse of each other.
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Discussion
This study examined the effect of introducing an electronic nursing documentation system in
a nursing home on the proportion of time nursing staff spend on documentation. To our
knowledge, this investigation is the first of its kind to be undertaken in the setting of a
nursing home. Moreover, longitudinal measurement with four data collection points spanning
14 months is unique amongst studies conducted with a similar aim in other settings (Pabs et
al. 1996; Menke et al. 2001; Bosman et al. 2003; Wong et al. 2003; Saarinen & Aho 2005;
Hakes & Whittington 2008). This approach has led to findings that enrich our understanding
of the dynamics in the proportion of time spent on documentation by nursing staff after the
introduction of an electronic system; right from the learning period to when the system is
more stable and integrated into routine practice (Doebbeling & Pekny 2008).
It is widely anticipated that the introduction of electronic documentation in nursing
practice will reduce time spent on documentation of care by nursing staff, through
elimination of repetitive data entry processes in the paper-based system (Thede & Sewell
2006). This expectation was not supported by this study. The proportion of time spent on
documentation 3 months after implementation of the electronic system was similar to that
when using the paper-based system. Six months after implementation, a greater proportion of
time was spent on documentation compared with the initial proportion in the paper-based
system. After 12 months of using the electronic system, the proportion of time on
documentation dropped to a level similar to the proportion when the paper-based system was
used.
One possible reason for the non-reduction in the proportion of time spent on
documentation is nursing staff practice of documenting some information items on paper and
others on a computer. Over half of the proportion of time on documentation at 6 and 12
months after implementation was spent on paper documentation tasks. There may be several
reasons for the relatively high proportion of time spent on paper documentation. First,
nursing staff not only charted certain information on paper (Table 1), but also used paper
when it was more convenient and practical to do so because the information could not be
captured on computer. For instance, they preferred documenting on paper in real time at the
point of care to aid their memory. Nursing staff would note continence information on a piece
of paper at the time when they delivered care, then at some point, particularly at the end of a
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work-shift, enter the information into a computer. This action reveals the limitations of some
computer systems.
In addition, nursing staff used paper to alert, notify or prompt their colleagues to take
action based on new information. They used a diary or ‘communication book’ to pass
essential information to their colleagues working on a different work-shift. Such information
included the need for early preparation of a resident to accompany his or her family members.
Although this information could be recorded in a resident’s progress notes in the electronic
system, it was charted on paper instead. The electronic system had no alert signal for new
information, thus, paper was seen as a more effective channel for passing this information
than computer. The use of paper in this case provides useful information for improvement of
the electronic system.
There was no significant difference in the proportion of time spent on documentation
before and 3 months after the introduction of the electronic system. At this period, nursing
staff were still learning how to use the electronic system in their work and their speed in data
entry and searching the correct module was slow. This is evident from the relatively high
proportion of time spent on computer-based documentation at this measurement period
(57.4%, Table 4). Similar results were reached in an investigation undertaken 3 months after
the introduction of an electronic documentation system in a hospital’s paediatric ward
(Menke et al. 2001).
The proportion of time spent on documentation at 6 months after implementation was
higher than the proportion recorded in the paper-based system. This finding may be attributed
to increased documentation requirements at this measurement period. Nursing staff were
required to complete a 24-hour shift handover report and continence information using the
electronic system. This task appeared to take longer on computer than on paper. The finding
may also be a result of increased documentation following an update of the electronic system
at this measurement period. The system forced increasingly complete documentation of some
nursing forms, for example resident admission form. In an informal interview with some
senior caregivers, they complained about the increased mount of time needed to document
admission of a resident. Our finding is contrary to those of previous studies (Bosman et al.
2003; Wong et al. 2003) which reported a reduction in time at the similar period after
electronic system introduction. The difference may be due to variations in study settings, the
mix of study participants, study design, and documentation activities under investigation.
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The proportion of time spent on documentation at 12 months after implementation was not
different from the proportion when the paper-based system was used. Our finding at this
measurement period is similar to results reported by Hakes and Whittington (2008).
However, their finding was only for the activities of admission and routine documentation
procedures in a surgical ward. A specific explanation for our current finding may be that after
one year of using the electronic system, nursing staff had familiarized with the system and
hence, they could complete their documentation at a reasonable speed.
Despite the lack of a reduction in time on documentation after the implementation of the
electronic system, care staff members seem positive toward the system because of its other
benefits in their work. In our recent survey of the perceptions of the nursing staff in the same
facility about quality of information and benefits of electronic nursing documentation,
nursing staff perceived this system had increased the accessibility, accuracy and legibility of
the residents’ records. Repetitions in data entry were also reduced (Munyisia et al. 2011).
Such benefits appear to motivate nursing staff to continue using this electronic system.
To improve efficiency of documentation, management of the nursing home is using the
feedback from the study to identify strategies to improve management and usage of the
electronic system. They are exploring the possibility of moving all paper forms on computer;
for instance, computerizing medication documentation forms through the introduction of an
electronic medication management system. They are also looking into the possibility of
introducing mobile computing technology at the point of care to support documentation
efforts of the nursing staff.
The proportion of time spent on documentation activities by nursing staff in different
job-roles before and after the introduction of electronic documentation
Registered Nurses and Endorsed Enrolled Nurses
An electronic system is not only expected to support nursing staff in delivery of care, but also
to free them from documentation duties and enable them to spend more time on direct care
duties (Buelow & Cruijssen 2002). Apparently, there was no conclusive evidence about a
reduction in proportion of time on documentation for the RNs and the EENs in this study.
The RNs proportion of time reduced only in the period after using the electronic system for 3
months, but not after 6 and 12 months. The EENs proportion of time reduced only after 3 and
12 months of using the electronic system, and not after 6 months.
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The reduction in proportion of time on documentation at 3 months after implementation of
the electronic system may be attributed to the positive attitude of RNs and EENs and their
enthusiasm to use a newly introduced system in their practice (Alquraini et al. 2007). Such
positive characteristics might have enabled RNs and EENs to quickly learn and apply the
electronic system in their documentation practice. To aid their learning, the electronic system
was user-friendly, with most documentation responsibilities completed automatically (section
2.2 and 2.5.1), based on data already entered into the electronic system by PCs (section
2.5.2). This means that RNs and EENs did not have to create their documentation in the
electronic system from scratch, as they were already recorded in the system. The positive
characteristics of the users and the system might have contributed to the efficiency in
documentation at this period.
The proportion of time by RNs and EENs on documentation increased at 6 months after
implementation compared with the proportion in the paper-based system. This increase may
partly be attributed to increased documentation requirements. Apart from two handover
reports completed on each work–shift (summary report and administrative report, Table 1),
an additional handover report covering all shifts in 24 hours was introduced at this
measurement period (Table 1). The 24-hour report was comprehensive, with detailed
description of the care provided to residents. Although a comprehensive nursing report is
necessary in facilitating continuity of care, the process involved in completing such a report
might have taken RNs and EENs longer time to learn and adapt in their daily work
(Ammenwerth et al. 2003b).
Paper-based workarounds created by RNs and EENs in the course of their duties may also
account for the increase in the proportion of time on documentation. The RNs and EENs
recorded and kept certain information on paper as well as in the electronic system, i.e.,
residents’ glucose levels. The paper-based copy was seen as easier to retrieve and share with
other healthcare staff such as doctors. This copy also facilitated quick assessment and
evaluation of a resident’s healthcare status because data were organized in a longitudinal
format and thus, it was easier for viewing. The electronic system poorly supported this format
of data; data were located in various sections in the system. Such information could be used
to improve the electronic system, and potentially save caregivers’ time on documentation
(Saleem et al. 2009).
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The proportion of time spent by RNs and EENs on documentation reduced significantly 12
months after using the electronic system compared with the proportion at 6 months after
implementation. The RNs and EENs appear to have familiarized with both electronic and
paper-based documentation systems at this measurement period. Their skills and knowledge
of applying the complex documentation system including paper workarounds seem to have
increased at this period. Although EENs managed to achieve a remarkable reduction in
proportion of time on documentation at this period compared to the proportion in the paperbased system, an RN’s proportion of time on documentation only reduced to a level similar to
the proportion recorded when the paper-based system was used. Variations in RN and EEN
patterns of the proportion of time on documentation may be attributed to their differences in
documentation practice as indicated in section 2.5.1.
Personal Carers
The proportion of time PCs spent on documentation at almost all measurement periods after
the introduction of the electronic system was significantly higher than the proportion in the
period when the paper-based system was used. This increase may be a result of the slow
typing speed observed in a number of these staff members. It is possible that they took longer
to input a username, locate the correct module, and type progress notes, charts and forms,
than writing on paper. In a study exploring barriers to adoption of information technology in
Australia’s aged care settings, Yu and Comensoli (2004) found limited computer skills to be
a problem amongst older nursing staff. This group of staff members may have missed the
opportunity to learn how to use computers in their nursing education. Indeed, Lee et al.
(2005) found the older age of nursing staff to be associated with increased time spent on
documentation when using an electronic system.
The high proportion of time on documentation may also be a result of the workflow and
speed of the electronic system. The workflow in the electronic system (the process followed
to accomplish a task) (Unertl et al. 2006; Leu et al. 2008)] may have contributed to increased
proportion of time on documentation. The process followed by a nursing staff member to
record a resident’s continence information provides an illustration. In the electronic system, a
staff member is required to complete three structured drop-down menus by selecting
appropriate continence information from a list, then type a password before closing a window
for a resident’s continence chart. This process was repeated to complete another resident’s
chart. The paper-based system required a single input in a resident’s continence chart, and a
flip-over to complete another resident’s chart. The PCs perceived the procedure in the
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electronic system as more time consuming compared with their previous workflow in the
paper-based system.
In addition, one had to transition through a minimum of four screens to access and
complete the continence chart. The PCs perceived time taken to navigate from one screen to
another as slow. This situation is not only frustrating but also increases the amount of time in
front of the screen [(Lee et al. 2002). In an interview with nursing staff in a nursing home, Yu
et al. (2008) found nursing staff dissatisfied with the running speed of their electronic system.
Another study in a hospital setting found similar results (Moody et al. 2004). Thus, the speed
of an electronic system is critical for users in healthcare and should never be undervalued
(Bates et al. 2003).
Limitations of the study
This study was conducted in a single nursing home. It was framed by the particular
organisational structure, culture, task allocation, work processes, and the electronic system
used. This limits the generalisability of findings. The study was also confined to a day shift.
The effect of an electronic system on documentation time for the nursing staff working in the
afternoon and night shifts may be different. Therefore, the change in proportion of time on
documentation following the introduction of the electronic system in the day shift may not be
applicable to the proportion of time in the other two shifts.
Our investigation used a work sampling technique. This method is useful in evaluating
time on activities in healthcare. For example, it allows many observations to be recorded in a
short period, thus increasing the representativeness of data obtained. However, time obtained
is an estimate and not the exact time on a given activity.
There was no measurement of the PCs’ typing speed before and after the introduction of
the electronic documentation system. Such measurement would provide useful data that
increases our certainty about whether PCs’ increased time on electronic documentation was
associated with slow typing speed.
The study also did not obtain a detailed account of documentation requirements for each
nursing form before and after the implementation of the electronic system. Such information
would indicate whether the amount of documentation in the RACF had changed over time.
This might have contributed to the increase in the caregivers’ proportion of time on
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documentation at some measurement periods. However, in general, the caregivers’ proportion
of time on documentation during the study remained relatively stable.
This investigation used a single observer to record observations, which may incur personal
bias. However, inter-rater reliability testing achieved a high score (Munyisia et al. 2010),
suggesting the observer’s recording are trustworthy.
This study was limited to measuring the proportion of time on documentation up to 12
months after implementation. Measurements conducted after 12 months may have provided
additional information that clarifies the recorded pattern in the proportion of time on
documentation. Nevertheless, this study has provided longitudinal data that has not been
found in literature to date.
Conclusion
Findings of this study show that the introduction of the electronic documentation system in
the nursing home did not reduce the proportion of time nursing staff spent on documentation.
This could in part be a result of the nursing staff’s practice of documenting some information
items on paper and others on a computer. An in-depth understanding of nursing staff’s
information needs and documentation workflow is important before an attempt is made to
redesign or update an electronic system to reduce use of paper or to achieve a paper-free
documentation environment in a nursing home.
There was no conclusive evidence of reduction in proportion of time spent on
documentation for the RNs and EENs following the use of the electronic documentation
system. Further research is required to clarify the efficiency of an electronic system on the
amount of time that RNs and EENs spend charting care. The PCs’ proportion of time on
documentation increased during the electronic documentation period. This may suggest the
need for continuous training on basic computer skills and use of the electronic system, as well
as regular system updates.
Individuals planning to introduce an electronic system in a nursing home with the aim of
reducing documentation time should consider other factors that may influence the
achievement of this goal. These include speed of the system, users’ familiarity with the
system, and their speed of typing. Measurement of the PCs’ typing speed is necessary in
monitoring their progress in achieving computer skills. Longitudinal research in other nursing
homes is needed to validate findings of this study.
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